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Technical Men Direct Foundry 


Motor Castings Mzde In New Shop Equipped with Conveyors and Cranes for 
Continuous Pouring—Cores for Cylinder Castings Assembled in Core 
Room Are Set as a Unit in the Drag 





BY H. E. DILLER 


ROGRESS with its attendant understand considerable about _ the foundry executives a technical edu 

change permeating all mod operation of machinery. Also, the cation supplemented by practical ex i 

ern endeavor is seen In many practice, followed in some _ foundries, perience being held by some to be a 

phases of the foundry work, otf mixwmg iron by analysis and op great advantage to a foundry super ; 
each year bringing some new evolu erating the cupola continuously from  intendent 
tion in one or more branches of the’ early morning until the foundry closes \ shop operated by the engineer 
industry The sum of increasing at night requires a high degree ot who assisted in designing it there- ' 
changes in the process of making cast- metallurgical knowledge Thus some _ fore is a new departure of great in- 1 
ings has invoked a large amount of companies are beginning to think that terest, especially where a number of 
complicated equipment so that now a different kind of training is neces heads of departments are college grad 
the ‘superintendent of a foundry must sary from that formerly received by uates with only a few years of pra 
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FIG. 1—A CIRCULAR APRON CONVEYOR, OR CARROUSEL, CARRIES MOLDS FROM FOUR MACHINES, TWO INSIDE AND 
rWO OUTSIDE THE CIRCLE—THE MOLDS ARE POURED WHILE ON THE CONVEYOR AND DUMPED BEFORE 
THEY AGAIN REACH THE MACHINES 
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ase ot the 


Motors 


tical traming his the c 


the 


1s 


foundry of Lycoming 


Corp., set among the hills of central 
Pennsylvania in the heart of Williams 
port, once known as the Lumber city 
\t that time many saw mills” were 


located in Williamsport and formed 
the nucleus of the city’s industry but 
these gradually have been rep!aced 
i now none remain In their 
lace ire other industries, the man 
facture ot sewing machines by the 
— seercenagnypensainessimenreseneienanan 
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ised may be obtained from Fig. 2, 
which gives a view of a portion ot 
one side of the building. The main 
building containing the molding, and 
cleaning departments, shown in Fig 
4. is 150 x 480 feet The core room 
is oO the lower side of this main 
section extending along its = entire 
length at a width o 40 teet East 
f this section is the 50 x 240 foot 
offices yuilding which besides contain 
ing the general othces also houses the 








METAL AND COKE 
rHE CHARGING 
MONORAIL ¢ 


ARE 
FLOOR 
RANI 


I 
BY 


AKEN 
\ 


Demerest Mfg Lo being one ot the 
rst industries in the city to require 
the services of a foundry Later this 
company was acquired by the Lycom 
Motors Corp. which recently has 
mult a modern foundry t duce 
tings for the gasoline mot vhich 
t ifactures and to supp ) 
ob isting to othe manttta 
1} mnsiderit thre rg 
t w to t d 
equipn 1 lay rut yr tine p! 
uated ¢ 17-acre lo t th 
ot Park t, d nected \\ 
th Penn nia and the Philacde 
phia & Re railroae und by the 
latter with t Lehigh Valley and the 
New York Central roads. Shipping 
facilities are ample an located 
the center ot a on nd coal dis 
trict, raw materia wre easily avail 
able 
The shop is built of steel ime wit 
nerete tile and steel sash An ode 
ot the extent to which steel sash ar 
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monorail shown extending from 


192 





2? 





building in Fig. 2. From here it is 
carried by a magnet to bins on th 
charging floor Scrap and spruce als 
are handled in the same way, being 
brought from the cleaning room 
the opposite end of the building 
cars A locomotive cr equippe 
with a magnet is used for handling 
pig iron and scrap in the yard 

Coke -is brought in dump cars an 
dropped into a hopper und the 
tracks. From this it is raised by 
bucket elevator which discharges upo 
a horizontal belt conveyor extending 
over a series of bins above the charg 
ing floor The coke is delivered into 
iny bin, as desired, by trippers cor 
veniently arranged. ‘Coke then can bs 


secured on the charging floor by ope: 
ing gates on chutes under the bin 
These bins and chutes may be not 
in the upper center of Fig 5 which 
shows the bins for the pig iron an 


( upolas 








PIG SAND IS STORED IN STEEL HOPPERS AND DROPPED INTO A BUCKE1 
Wile RAVELING ON A TRACK BENEATH, CARRIES IT TO THE MIXER 
tterns tie first i 0 ind worked out for mechanical nal 

Was ns I I ine ror \s may be noted the bins 
ymen pig iron and scrap are numbere 
\ m I sectuiol OCa ed ctwee that a rec ord is kent ot the 

othce muilding and th nolding the different bins and th chem 

irtmé serves as a stock bay and making up the charges for the d 

ola charging department One may specify from which bin the met 

th’s ply of pig iron is kept is to be taken 

the vard for emergency Pig iron [wo mixtures are used as a ru 

ind coke which are bought on com the one for cylinders, pistons ar 
mitment are sent to the charging plat ther castings requiring a close gra 

rm as received Pig iron is received iron, and the other for the gener 

n open-top cars and placed under the run of castings in which a softer i 
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oa 
ki t--ONLY ONE SIDE OF THE SHOP HAS BEEN EQUIPPED WITH CONVEYORS, AS SHOWN IN THE PLAN—MOLDS 
ARE DUMPED ON GRATINGS THROUGH WHICH THE SAND FALLS AND IS CARRIED TO STORAGE BINS 
CASTINGS ARE SET ON THE CENTRAL APRON CONVEYOR 
may be used with success Fifteen ing on the side directly opposite to the coremakers’ ben S Che one at- 
7 ' 
per cent of steel scrap is used in where the pig iron and coke are in-_ tendant is able to keep these chutes 
the cylinder iron mixture as is also troduced It is handled from freight filled so that the coremakers are neve \ 
about 25 per cent of charcoal iron cars to storage bins, and from stor without sufficient sand for their work 
When the foundry first started it age bins to mixing bins by a clam The system of convey for hand 
was the custom to melt both mixtures shell bucket, running = on we san ing the molding sand and castings 
in the same cupol lividing them by monorail system that takes care o may be understood bett yy referring 
a double layer oke Thus the the pig iron and _ scrap \s the sand to Fig. 1 This sho t the left 
slower melting at this point gave, in is wanted it is dropped into a « hand end a_ carrousel rving fous 
dications ot th hange ot metal m a irro gage track ry e molding machines | arroust 
which also could be distinguished by ig a gate on the bottom o ! hop which was des , é Lamson 
the charact a spark given off pe This car shown at ig Co. consists c 1 ‘ 1 CO 
B it even he t S impossible to traveis Ve 1 Sa id WIX ) l 1 vevo OU teet nu lia nete! ! ive 
divide the two xtures entirely, so 
care was take to IS the last iron 
of th one muixt ind) the begin 
ng otf the . in oecustings inp which 
t was ot esse ti that thy al 
acter ot th on be definite 
However when «the foundry vas 
put on full operation cach mixture otf 


metal 


was melted in a separate cupola 
1 which four have been provided by 
the Whiting Corp Hlarvey 11] Thus 
wo can b used e day vuncls thre 
other two the 1¢ s dest 
ible as melting stat 7:30 1 th 


orning and continues all day With 


ich operation 


( had to repair thy honing t a heat 
ere taken irom each cupola © \ \ 
i\ yf ¢ to ipolas two i 
‘ s an ] , is F tons 
our he i Ip 
»wers O he posit pre , 
ide by the VP. H. & | Me. OR 
o.. Connersvill Ind 
In such a f dry pera 
uusly, sand indling is consid 
re rroblet { onveyor systems are 
ised extensively 1O ms purpos and 
ulso for pouring and handling cast 
ings. These systems were installed by 
the Lamson Co., Boston 
Core sand is brought into the build 











FIG OKE IS STORED IN HOPPERS ABOVE THE CHARGING FLOOR AND PI 
IRON IS KEPT IN BINS SHOWN AT THE RIGHT 
rneat which was ipplicd by g at e rat Dp 
the S dard Sand & Machine Co ‘ kwise Thus 
\ leve i d | tne dt ipo d 5 no Vink are ( ( 
Ided to orn the le ire the ol Line rich cs losed 
station nN rkec / ) il 1s draw l d po ed bef have iveled 
m the pump dimly oted at ({ " iround the Ay ne is 
| one ot thre mixtures rot dry wed tor th et to lity be- 
bindet and oil are ised The sand bore the molds iré¢ lu 1 Lastings 
trom the 1 xe! ~ dropped into a hand ar< shake1 oO O1 the tings on 
push car traveling on narrow gag both sides of the straigh e apron 
rack on a_ platiorm reaching the conveyor extending along he center 
length of the core room. From this’ of the south half of the shop 
car it is dumped into chutes above Similar gratings are placed on both 








THE FOUNDRY 


























(October a 1922 


who immediately stops the entire sys 
tem. 

Besides the two men referred to 
man is employed to. supervise the 
tempering of the sand for the molde 
use, this sand being discharged tro 


the belt, pre viously described, to hop 
pers over the molding machines by) 


hand plows, w 


filled the Sa d tal S to i overtlo 
box and works a m hich frees 
the tripper ind i vs tl sand = t 
pass iit) 4 the CONVEY , lu t { 
molders at all times have acces 
sand by opening the gates under Tr 
h yppers on their resp tive flo S 

\ ingements also e made » tia 
the molders ao rt h Ve to yon the 
iron Thus, with sand « ven 
HO pouring or shak ot Id 
the imdividua nold is )) 
up a large number of molds a day 
Metal is brought trom. th cupol 
In ladle s carried on 1 2-ton monora 


crane, two of which handle all of the 
iron. The ladles either are set o1 
stands at the end of the floor to bt 
poured off with hand ladles or they 


are carried over the molds by cab 























ver of cords scattered along 


ARI ASSEMBLED IN A TEMPLET AND 
ADED OGETHER 


which operate Ove! the carroust 


uy 10 illustrates the le Vice used 
old a pouring funnel hen the lar 
ladle is employed for pouring 
smaller molds [This consists of 
frame of angle and bar iron [wo feet 


at one end are equipped with wheel 
while the other end is provided wit! 


a cross bar which serves as a handle 

















October 1, 1922 


for raising the feet from the ground 
and to draw the device to the next 
mold. 

The north side of the shop is not 
yet equipped with conveyors and con- 
tinuous pouring has not been adopted 
here, but the molds which are mostly 
for crankcases are poured at the end 
of the day and dumped at night, the 


sand being cut with a sandcutter sup 


Foundry & 


plied by the American 


























FIG. 8—THE ASSEMBLED CORE SEC 
TIONS ARE BOUND TOGETHER 
WITH STEEL RODS, H 


juipment Co., New York Che iron 


handled in the san manner iS 
the other side of the foundry An 
ndustrial track through the centet 
this section serves to convey th 
stings to the cleaning department 
Before considering the cleaning room 
will b ot wmterest to learn some 
g about the molding methods As 


is been said cyl ndet molds are made 


m four machines situated at the cat 
isel—two inside and two outside of 
conveyor! [These machines are 0! 
rollover, pattern-draw 


the Osborn Mfg O., 





vo molders work on 
h machine The flask is coated 


ith clay wash, set on the pattern and 


imped to the jarring table. Two 
1 st yp-olf cores are set at th end 
the pattern yr the water jacket 
e sand is allowed to fall to the 
d from _ the overhead chute ind 
t rammed he edge s 11S0O ir¢ 
nmed with an air rammer and afte 


yoard has been attached 
he mold is rolled overt and the pat- 


Che table on which the 
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shown in Fig. 6. The two molders 
lift the mold onto a stand to finish 
it and then dust. blacking over the 
surface 

In this method of making cylinders 
the molding is extremely simple, as 
has ‘been shown, no cope being re- 
quired. However, great care and pre 
cision are necessary when forming the 
core which is made up of a number 


of small cores firmly joined together 


779 
Pridmore, Chicago, is also used im 
making the No. 2 jacket cores. The 
bench 


barrel cores are made on a 


as are also the two. single-exhaust 
cores, the douwble-exhaust core and the 
gas-intake core 

assembled in a 


hese cores ar¢ 


templet to form a unit. Fig. 7 shows 


a side slab core, J). assembled with a 


jacket core and the intak« and ex 
haust port cores hooked on Che 
jacket cores are well vented, then 


finished and piled conveniently for the 


workman who assembles them The 
lead pot at the left is used to melt 


lead for leading the cores together 


\ further stage in the assembly ot 
g. 9 which 


the core is illustrated in F 
shows the barrels assembled and the 
other cores in. the prope! positron so 


that the other end slab and the chunk 


core, shown issembled in the tore 
ground can be set. One of the side 
slabs may be noted at and the holes 


rods 












THE WHOLE WILL BE BOUND 


to set in place in the mold as a_ unit 

he finished core includes two head 
jacket cores, two side slabs, one chunk 
the spring hous 
jacket 
core, all made of six rollover machines 


Mold 


Chicago; also a cover 


re which torms 


ing openings, and.one No. 2 
furnished by «the International 
ing Machine Co 

slab and a top jacket core, the tor 
mer made on one ané the latter on 
two hand jolt’ rollover machines man 
ufactured by the Osborn Mfg. Co \ 
Henry | 


rollover machine made by 


AFTER THE END CORE AND CHUNK CORE, 
ARE ASSEMBLED ANOTHER SIDE CORE WILL BE PUT ON THE FRONT AND 





SHOWN IN THE FOREGROUND, 


TOGETHER BY STEEL TIE RODS 


cores together may b in the ends 
oft the barrel cores. 

The assembled « hown in Fig 
8 which iliustrated f, shows the 
cover core 1s bou to the sick cores 
by hooks tightened with wing uts 
al d connected ) l the side 
cores. = The fir ng coremakers put 
blacking past n at the joints, etic 
the side slabs together through the 


cylinders as has been mentioned and 


hook the top slab to the side slabs, 
then rub down the latter to give a 











. 





Fit \ FUNNEL IS CARRIED OVER 
perfectly flat surface Che assembled 
core is set in the drag mold and held 
down with clamps 


Naturally ith such a large numbet 


to make, 


WwW 


cores the core room 1s 


| importance to this company 
mak 


mentioned, 


ot vita 


1 . . 
is equipped with many core 


ing machines of the types 


and the coremakers’ stations are 


fitted with compressed alt hose 


Thirty-eight coke-fired double-rack core 


ovens, extending in a line 360 feet 


were 
Co 


g, are used ovens 


hburlt 


Phe S¢ 
. 


by the Foundry Equipment 


Cleveland Chey are arranged in two 


and two 


The 


fireboxes at 


13 ovens each 


batteries 


batteries 6 ovens each bat 


have 


13 


while 1 


terics ot ovens 


each end he other batteries 


lave firebox at one end only. E 


flue connected 


flues 


control 


battery has a main 


ovens by side 


individual 
the 


tiie 


Dampers in ovens allow of 


of the rature which 1s recorded 


temp 


by thermometers Che cores are bake 








ARRIED 
ON A 


CASTINGS ARE (¢ 
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THE MOLD TO DIRECT THE METAL 
on racks moved by battery lift trucks 
made by the Lakewood Engineering 


Octobe 


r i. 
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also serve to carry the cores to the 
molding department 

Baking of cores is avoided in some 
cases notably that of the piston core 
which is made on the molding ma 
chine in green sand The drag, ot 
which the core is a part, is made on 
a rollover, pattern-draw, machine built 
by Henry E. Pridmor As may be 
noted from the illustration, Fig. 13, 
the cores contain a number of indenta 
tions which must be formed with 
loose pieces in the pattern [hese 
are connected with a lever, I, by 
which they are drawn after the mold 
is rammed Then after the bottom 
board is placed on it the mold is 
rolled over, and the pattern is drawn 
and rolled back to its original posi 
tion, as indicated in Fig. 13. The cope 
is made on a jar-ram,_ tripping-plate 
machine made by the Arcade Mfg 
Co., Freeport, Ill. This is illustrated 
in Fig. 14 which shows the dow: 








WELDING IS DONE ON A TABL 
Cleveland and the \utomatic 
tatio Co., Buffalo These 





THROUGH 
CHAIN 


THE 





SAND-BLAST CABINET 








E BETWEEN TWO HEATING FURNACES 
gate connected to rie cent with 
sprue \ strainer core is set in th 
central ring and, as mav I) ioted 
the pattern forms a small shrinkhead 
to trap any dirt wh may be in the 
iron Pwo ru ers ire cut the 
sand trom the center gate to each o 
the pistons lhe places at which they 
jo may oted on the mold 
( iscs is las bee st ited, l 

mack floors o e side of the 
found t give Cl t mtinuodu 
?P r Jolte Stet 
flasks mad Pruseor Ste Co 
\ YsltOow ) , ) \ i an 
1 s if shed \ (Osbo 
M Lo Che s i co ipl l { 
( es s used (one nique leature 

he S¢ rt ds h square blocks 

( ter the ( ank« is¢ body cor 
and in the bell-housing core By the 
use of these blocks the amount of! 
sand necessary 1s lessened with a de 
crease in cost and in the amount of 
core gas to be carried away Also 
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the core is more easily cleaned 
the blocks are pulled out 

When the carrousel was first in 
stalled, flywheels were made on it 
Fig. 1 shows the carrousel with the 
two machines located instde the cn 

and the cupola in the background 

lhe workmen may be noted pouring 
the molds on the far side of the co 
veyor 

The cleaning room at the end oi 
the foundry building is fully cquipped 
with tumbling barrels, sand-blast bar 
rels and rooms, grinders and welding 


To avoid confusion, marked 


aisles are maintained at all times. This 
gives free space for operating the 
tractor with its trailers built by the 
Mercury Mig Co.. ‘Chicago The 
i. = the trail Ser 

coupling on the trailers catches auto 
matically when the truck strikes them 
and they are released by pressing a 
button on the side of the trailer 

The larger castings such as_ those 
for crankcases, cylinders, ete. are 


a sand-blast cabinet through 
to 


on 


cleaned in 
an 
the 
look 

the 
used 
it 
to 


which they are carried, hooked 


endless chain Three men 


side operate sand-blast nozzles, 


' 
slides to see 


1] Che 


carries 


ing through screened 


ork, as shown in 
falls on a 


bucket 


a hopper I 


to a elevator ft 


he hoppet 








PISTONS ARE MADE WITH 


PATTERN ALLOW 


FIG 








GREEN-SAND 


IT 


THE F 


when 


TO 
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THE 


PISTONS 
NOTE IN THE MOLD THE GATE AT 


FOR ARE MADE A 


COPES 


rHE CENTER FOR 
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ing stations for determining whether 
certain types of castings, especially 
cylinders, leak. “A rigid inspection is 


given all such castings by the Lycom 


ing company before the castings are 


sent to the machine shop at the main 
about 
The 


spur 


plant of the company, located 


the 


located on a 


two miles from foundry. 


shipping platform, 
of the railroad, may be noted at the 
right-hand corner of the plan 
Fig. 4. 


plant is 


upper 
shown in 
The 


he rsepower 


two 250 
boilers, eight floor 
the Skinner Bros. Mig 


heated by 
and 
heaters made by 


Co.. St. Louis. As has been stated 


foundry is operated by young 


The 


the foundry is 


this 


men chief executive officer o} 


barely past 30 years 


of age, while neither the foundry 
superintendent nor the master mechanic 
Two general 
departments work. The 


operating department under the direc- 


has -reached this age 


divide the 


superintendent 


tion of the foundry 
takes care of the production of the 
castings and the engineering work is 
under the plant engineer, 

As may be judged from the char 
acter of the shop with so many con 
veyors and other mechanical appli 


ances, the engineering department has 
All operators of 


considerable scope 


cranes and the workmen attending to 


the convevors as well as the operators 


of trucks at under the direction ot 


the plant engineer Thus, if the op 
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department asks for a_ truck 


furnished with it. 


erating 
the 
The orders for castings being most- 


driver is 


ly of the repetition class for the com- 


pany’s own machine shop, the foundry 


superintendent is able to lay out his 


work a week in advance. Therefore, 


each week, when he 


the 


at the end of 


receives a list of number of. cast- 


ings wanted by the machine shop the 


following week, he makes out a sched 


ule and sends it to all suoforemen. 


schedule into minute detail 


the 


Chis goes 


indicating number of castings to 


be made each day from every pattern; 


also the time the blast is to be put 
on the cupola and the number of 
pounds of metal to be melted for 
every day in the week. Directions 
are given for maintaining the sand 
supply and the number of cores’ to be 
made are scheduled. Attention is 
called to details each foreman should 
watch, and responsibility for different 


steps is placed. Thus in one report 


a certain subforeman is made re- 


sponsible for keeping the different 
operating departments supphed with 
men; another is directed to sce that 
all flasks are placed in production as 
fast as they are delivered, etc In 
this way the minutest details are cov- 
ered and responsibility is placed with 
the various subforemen 

Of course, having a definite sched 
ule, it is essential to determine wheth 
er it is being lived up to. To do this 
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a composite report is made out every 


Thursday showing the total number 


of castings required from each pat 
tern, and the number to be made 
each day of the week. In other col 
umns are given the number of good 
castings made, and the number over 
or under the requirements made each 
day and the total shortage or sur 
plus. \ similar report covering the 
operations of the entire week is made 
out on Monday and when these re 
ports show a slowing down on any 


pattern attention of the subforeman 


in charge of the particular floor is 


directed to the deficiency. 
Reports on the number of defective 
the the 


are submitted regularly to the foundry 


castings and causes of defects 


superintendent who investigates cases 


which show an unduly high percentage 


of loss As one precaution against 
poor iron, the chief chemist spends 
most of his time either at the cupola 


spout or on the charging floor, leaving 


the routine analysis to assistants 
Rigid inspection of the work at all 
stages is maintained under direction 
of the chief inspector of the company 
so that the production of the foundry 
must pass scrutiny of men not directly 
connected with the 


The 


on the acceptability of 


foundry organiza 


tion besides 
the 


castings are 


inspectors, passing 


castings 


decide whether defects in 


due to the molder or coremaker, o 


must be paid for by the company 


Points Pitfalls in Cupola Operation 


UNDAMENTALLY melting 


iron in a cupola IS a ce 

cidedly simple process said 

Pat Dwyer in pening his 
talk on cupola dyspepsia at tthe first 
fall meeting of the New England 
Foundrymen’s association at the Ex 
change Club in Boston, Wednesday, 
Sept. 13 However, after making this 
statement Mr. Dwyer, who ts engi 
neering editor of THE Founnpry 
on to show how many pittalls might 
he encountered mn the simole pron 

One f the first difficulties which 

Mr. Dy pointed out is that 0! 


chargimeg cupola properly It ts 


only huma ature for the man hand 
ling matema ll day to desire to con 
serve his ene as much as possible, 
and this leads to imaccuracy in the 


weights of th different materials 


which -go to make up the cupola 
charge It is com n practice to load 
pig iron into barrows or buggies, and 
then to wheel the on to scales 
where the barrows are trimmed. The 


trimming operation means handling 


the barrow 
stock pile 
the 
one is watching, 


pig iron; taking it off 


when over-weight or off a 


underweight, and toward 


end of the 


when 
day, if no 


there is a strong temptation to use 


the barrow load as it is lo correct 


this difheulty some person in authority 


should stand near the scales when 


ever posstble, and check up the loads 


as they are trimmed 

In the case of small cupolas, the 
error due to inaccurate charging not 
only bears a greater proportion to the 


total charge, but because of the na 


ture of small cupolas, is apt to cause 


nore trouble than in the case of larger 


nits. To serve as a check in charg 
ing, it is well to have a mark or 
gauge to show the height of the dif 
ferent layers Under normal condi 
tions the ec bed, for instance, should 
extend about 30° inches above the 
tuveres, 

\fter cHarging, the method of igni- 
tion was given consideration. ~ MY. 


Dwyer outlined the various methods in 


use today and cautioned against the 


use of a single torch in the case of 
large cupolas because of the one- 
sided ignition of the coke. Two 
torches diametrically opposed  over- 


come this difficulty 


Foundry ‘practice as a whole is less 


up-to-date and efficient than are oper- 


ations in many other industrial plants 


cn 
he practice of pouring at the end 
of the day after all the molds have 
been completed, is particularly bad 


according to Mr. Dwyer’s belief. Con- 


tinuous pouring throughout the day 
not only avoids the congestion and 
rush of the usual late afternoon pour 
ing period, but makes it possible to 


secure the same production in a build 


ing of about one-fourth the floor area 
lhe remedies to the 


operation 


more obvious 


troubles in cupola can be 


summed up in greater care all along 


the line. Undoubtedly the foreman is 
i busy man, and if he could be every 


place at 


once, operations might run 
smoothly. As long as this is impossi 
ble, he must take steps to see that 
\ 


his assistants perform their 


jobs 














What Technical Schools Offer 


Foundry Courses Undertaken Must Be Broadened To Give More Thorough 
Training — Questionnaire Sent To Many Institutions and the Replies 
when Tabulated Show Considerable Variation 


BY J. D. HOFFMAN AND R. E. WENDT 


PPLICATION of science to the 


industries in past years’ has 
been more or less voluntary on 
the part of the manufacturers 


of the country. The natural resources of 


this country have been so vast and so 


varied that great waste has occurred as a 


natural result of the process of wholesale 


elimination in selecting the best, and 
close refinements were not considered 
necessary. In recent years, however, 
the fact of the urgent need of the con- 
servation of these natural resources has 


been so impressed upon the people that 
industries of all kinds are being recon- 
structed along lines of scientific and 


the 
plants of 


drawing shops and 
the the 


izing of these two forces toward the one 


rooms, powe! 


country, and harmon- 


aim, solely, the development of a young 


manhood capable of assisting in this re- 
construction and’ of being absorbed into 
the industries of the country with the 
least economic loss. 

Whatever degree of progress has at 
tended this educational scheme in the 
past, and we have reason to believe this 
progress has been marked, there still is 
great improvement to come. The theo 
retical work of the class room has been 


supplemented by physical experiment and 


research in the materials laboratories, 


the power plant of any institution where 


the first reductions from the potential 
heat value of the coal to the active heat 
ot the steam may sustain greater losses 
than can possibly be made up by all the 
mechanical refinements in the succeeding 


Although the tardy recognition 
the field of 
facture has delayed the foundry industry 


processes. 


ot its importance in manu 


probably more than other lines, it is 


now being studied commercially and is 


looking forward to a rapid scientific de- 
velopment 
Many 


the 


been addressed to 
the 


schools are doing to help out the situa 


letters have 


technical schools asking what 





economic production and by the more practical work of the tion. These letters naturally had to be 
One of the influences aiding this devel- shops and drawing rooms in these insti answered in a general way only, because 
opment toward economy has been and is tutions. However, with all the effort mo comparative data were at hand. There 
the technical school. Here materials are thus far expended the schools, chiefly fore, in order to obtain first ' hand 
analyzed, their physical properties charted because of lack of funds to maintain knowledge of what is being done by the 
and fundamental facts and laws estab- such work, have given only a_ small techmical schools in the line of . foundry 
lished concerning them The technical @mount of study to, the engineering feat- work a questionnaire shown in the ac 
school has had for its aim the connecting res of shop and other manufacturing companymg illustration was sent to 71 
up of the theoretical training in the Processes. technical schools asking for information 
sciences with the practical training in One of the most backward of these Out of these 50 were answered and re- 
mportant lines is that of the foundry. turned. Of the 50 replying 30 operate 
Paper presented at the Rochester convention In the manufacturing world, the foundry foundries, 20 keep a partial record of 
~ the American Foundrymen’s association The io z 1 —_ 
authors are associated with Purdue university, is the Place where great losses may be in WOrk perlor med and only 10 ke p a com 
Lafayette, Ind.; J. D. Hoffman, as head of th: curred or great economies may be effected. plete record as is shown in the tables. 
lepartment of practical mechanics, and R , ‘ ’ : nee 
Wendt as instructor of foundry practice In this regard it compares somewhat with The schools were arranged alphabet 
Table I Table II 
Number Number Maximum 
of students Number Hours Number students to Size weight 
School in foundry hours in to students one School Metals Poured cupola Brass casting 
number courses course period to class imstructor number Gray iron Brass Aluminum inches furnace pounds 
1 61 +5 3 20) 20 1 x x 54 N 5 
2 $70 36 2 32 2 x x x 42 & 24 x ) 
2 109 60 3 20 s ; x x x 24 x 700 
4 90 2.5 26 13 4 x x x x 600 
5. 283 144 + 40 14 5 x x x ; x 990 
6 250 72 3 26 13 ay x x x $0) x 200 
7 150 54 3 20 20 7 x x x 15 & 20 x 720 
8 110 51 3 20 20 8 x x x 2 x 100 
9 200 48 3 20 20 9 x x x 18 & 27 x 1000 
10 505 60 3 72 20 10 x x x 23 x 
11 162 4 23 8 11 x x x 32 x 500 
12 61 36 3 22 22 12 x x x 24 x 200 
13 40 37.5 2.5 20 20 13 x x x 15 20 
14 40 45 3 24 24 14 x x 4 x 50 
15 109 80 4 18 18 15 x x x 22 x 150 
1¢ 100 64 4 20 20) 16 x x 20 
17 132 72 3 22 22 17 x x x 20 100¢ 
18 598 96 4 60 15 18 x x 24 x 200 
19 60 20 10 10 9 x 22 x so 
20 120 50 a x 20 x x x 60 
21 100 33 3 28 28 21 x x x 28 x 1000 
22 108 60 2 30 20 22 x x x 2 x ’ 
23 87 72 25 25 23 x x x 2 x 
24 12 80 + 12 12 24 x x x 4 x 5 
25 358 45 37 19 25 x x x x 5 
6 36 54 24 24 26 x 100 
27 25 4 13 13 27 x x x x 600 
28 120 3 18 18 28 x x x 6 600 
29 87 108 3 20 20 29 x x x 22 x 29 
30 .... 150 32 = 20 20 30 x x x 26 x 700 
Note Blank spaces indicate no report Note Blank spaces indicate no report 
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metal charged by each school, the number 
Table III of pounds of good and bad castings made, 
the amount of metal contained in sprues 
Data on Results Secured in Schools and risers, the surplus metal, the Joss 
| N f Metal Good Bad Metal in Surplus Loss in Melting mm matting and the melting — : 
ete a0 testa charmed 4 castings «castings 40. spruce anata melting ratio These data show a wide difference in 
_ ages rr +s : the loss in melting and the melting ratio 
30 ene 50 600 ann 3000 2'000 75 It was thought that probably some did 
' 34 10,000 not understand the question, so consider 
4 88,000 37,000 1,000 24,000 8,000 8,004 9 
4 34 80000 : able correspondence was carried on to 
6 saeee nin aSEr case gana é tas — ascertain whether or not this was true. 
) 20) 30.000 22,200 1,000 2,600 1,500 2,700 5.5 The answers in every case were that they 
17 11,000 4 
24 understood the question. However, the 
3 1000 _ ‘ melting ratio seems to indicate that in 
4 000 es 3 many cases this was based on the iron 
15 , 58,086 22,080 7,560 17,580 7,500 $106 sates and coke charged above the bed charge 
7 8 82,000 62,139 11 10,3 +,146 2,269 5.4 instead of the total metal melted to the 
x 34 62,700 431 1,97 19,286 3,228 4,782 4.8 z 
o ‘ 6 O00 total coke burned. <A melting ratio of 
eee 3 to 1 seems to be pretty low and a 
@ 8.400 $284 g 636 1,680 462 melting ratio of 9 to 1 somewhat high 
= . "Sane — — , for small cupolas and especially in small 
2 13 20,800 13,800 1,200 3,900 1,600 260 heats. 
29 a2 5 000 In Table IV the results obtained by the 
“ 12 24046 eos 4607 (8,599) bid aos 4 10 schools keeping complete records are 
10 16,000 14,500 700 700 g shown. The percentages are based on 
"Weights given in pounds the total amount of metal charged. Here 
a wide variation in the results obtained 
is shown. One school reports as high as 
ically, then numbered from 1 to 30, and foundries on a thoroughly scientific basis. 75.8 per cent of good castings and one 
listed in Table I. The 30*schools had a Table IIL also shows the number of reports only 39.1 per cent. The bad 
total enrollment of 4742 students in the heats taken during the year, the total castings show a wide difference. One 
foundry courses during the year 1920-21. ————— NS — a _ 
lhe largest enrollment in any one school SCHOOL FOUNDRY DATA 
was 598 and the lowest was 12. ‘The 
total length of time devoted to foundry I f Sch SeeSeneeaeness ial atta neater nantes SStbaaeenenint =e | 
vork ranged from 20 to 144 hours The a a at a piel acer Sn ee Le oe . 
students work from 2 to 4 hours in any : 
one day and from 1 to 3 days per week yee OF. PORES s ing. Trade | 
There were from 8 to 72 students work woman ‘sw irse last school 
ing in one clasS and one instructor was SEG? <ecccnceeuascensensecsenseceecesoesseea oe cereateeeunerangneoneseneneast 
employed on the average for every 18 stu e a 
dents. eceinei — - 
Table IL shows the kind of castings ro F : <— i seit 
made. size of cupolas used and the max 7 urs to tI A? eenn--- - ------ - ieieieieieieieiabetabaied | 
imum weight of single castings. Most ‘ } ai : ee shes 
of the schools make gray-iron, brass and | 
aluminum castings. Only one school re ? ; nies . “eC | 
ported steel castings. r ° reve . | 
The cupola furnaces used range 1n size t im i la - ital 
from 15 to 54 inches on the inside of ,; 
the lining. The 24-inch cupola seems to : | 
be the most popular for school work , a ee ee oe ~~ 
For melting the nonterrous metals, al SO OSA SSSS SSS eRSesaseasearee Co Sec eee sore seece= ----- 
most all kinds of furnaces built to melt — — altel nceiiiis sieutitnenie 
this metal are used except the electri 
furnace Hlowever, some of the schools ss ssa Tee eee 
are planning the installation of electri nm enst Oo ern nate nen nn--------- ------------- 
furnaces as soon as their funds will pet n i MAd@ ---------2-------------------- 
mit. Small to medium sized castings ar 
made by the foundries, the SIZCS " " : ne TaN 
ranging from a few ounces to about METAL cmwesunennwensw ewe noren cess eresnnessnesseserorsosseneeseseseces 
1200 pounds r OE a a eR a a ee vo 
In Table If] the performance records | aid eae tla 
of the 30° scho operating foundries a a 
are shown. It m be noticed that five , pe ee oe Ceres 
schools do not keep any record of theit | Ser eceweneceseewasesesosesen =-- . wanna n nanan nan enen--------------- 
melt or performance, 15 have only a par- | aes Tee ene 
tial record and 10 keep a complete record : 
This seems to indicate that most of the | _ npc aig inaniaid 
schools are as yet not operating their FACSIMILE OF QUESTIONNAIRE SENT TO TECHNICAL SCHOOLS 
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reports having only 3.1 cent bad 
castings and one had as high as 13 per 
cent. The percentages of sprues and 
risers show that the highest ran as high 
as 30.8 and the lowest as low as only 
The surplus metal ranges 


In the percent- 


per 


6.2 per cent. 
from 3.8 to 20 per cent. 
age of loss in melting there seems to be 
a great difference, ranging from only 
12 to as high as 27.5 per cent. As we 
wide difference exists in 
but the 
ported seem to be questionable. 

Table V the total number of 


pounds of and bad 
} 


all know, a 


melting losses, percentages re- 


shows 


good castings made 


”y the 10 foundries having complete rec- 
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the mechanical processes, it is 


to plan every shop assignment 


voted to 
necessary 
so that it 
sacrificed to carefulness and ac- 


will teach its own lesson. 


Speed is 


curacy, and the repetition of process 


merely to acquire skill of hand is sacri- 


ficed to variety. That is to say—when 


a process has been done _ intelligently 


and acceptably well, a new one is sub- 


stituted bringing into effect entirely new 


785 


technical schools can and will 


send out men each year who are fginda- 


probably 


mentally qualified to assist them in their 
What 


body needs just at this stage of the game 


problems of reconstruction. every- 


is an exhibition of co-operative spirit 
The 


work in an advisory capacity, by keeping 
work that is 


foundries can do a much needed 


in touch with the being 


done in these institutions and making 








Table V 
Weight and Percentage of Good and 
Bad Castings 




















ords of their work. It also shows the oa Total Good Bad Per cent 
percentages of good and bad castings number astings castings castings Good Bad 
made. These percentages are based on 3 piped aoe is aae 79 > igs 
the total pounds of castings made. 8 28,025 25,027 2,998 89.3 10.7 
The question, “Do you prefer to employ < -- 340 22'680 7560 750 25 0 
practical men or college graduates as 7 gt ett 978 s ¢ 
teachers?” was answered by 34 schools. 22 4,622 4,284 338 92.7 7.3 
Practical men were preferred by 23, col- os 5000 "4000 1900 80 0 20 0 
lege graduates with practical foundry ex- 
perience by eight and college graduates 
by three. educational ideas. By this method every suggestions for the drafting of courses 
The question is often asked, “Does the minute may be made to count for the and the administering of the work. On 
technical school give a young man a_ most in an educational way. the other hand those men who teach the 
raining equivalent to that of an appren- The importance now attaching to the subject, in most cases, are men of con 
ticeship in a manufacturing plant?” It foundry business brings to the schools siderable practical experience and would 
loes not, but it can give him something a new problem—that of extending the undoubtedly welcome any suggestions 
shich will be a valuable substitute. Take work materially and including those en- coming from reliable sources 
the foundry course, for example. Table gineering features that make for econo- 
1 “ 11 , i id - r wr. - ts : . . . . 
shows that the time allowed for such mic production. In connection with the Will Build Cast Iron Pipe 
Foundry 
Table IV Work will be started at once on 
Percentages Based on Total Metal Charged Sic. aa ee a 
McWane Cast Iron Pipe Co., North 
Schoo! Good Bad Spruce Surplus Loss in Birmingham, Ala. A site of 30 acres 
umber castings castings risers metal melting has been purchased ] R McWane 
; 60.0 30.0 6.0 4.0 ’ 
; 120 125 273 9°] 9.1 president, announces that he expects 
8... $7 7 $.9 a is " : to have the first unit in operation in 
15 39 1 13.0 30.2 12 9 4 8 March, giving employment to upwards 
- S34 3 1 . & sy 76 150 men and producing small sized 
23 4} : “ “4 . 20 : ; : pipe, ranging from 1% to 6-inch Che 
28 ) 12.5 6.2 g 7 company is operating under lease at 
the plant of the Southern Pipe Found 
ry Co. Mr. McWane is on the execu 
rk varies in the respective schoo's practical work on the foundry floor, such t've board of the American Cast Iron 
m 20 to 144 hours. On the basis of as molding, coremaking and pouring, Pipe Co. and for a long time was pres 
8-hour day the maximum time would there is need of instruction and research ‘tent 
ount to but 18 working days service. along engineering lines such as planning 
is time will seem to the practical and managing foundries, cupola studies Develop New Alloy 
indry a as " too Longe by os aid : egg geo ge economic The Detroit Aero Metals Corp., D: 
to this we a agree, but it roduction by the aid o Iding , : — 
be remembered that a curriculum ‘sine election of ae pr A ner mee hoe wr oe eee 
' | om » S On OF cores ang core sands operations looking toward the develop 
four years, including as it does those and other problems of equal importance ment of a newly discovered nonferrous 
iects fundamentally important to en- that are presenting themselves for solu alloy, resembling aluminum, which will 
ering, is in itself too short for any . tion These advanced lines where es he made into castings, rolled. forged and 
to master these subjects thoroughly. tablished will probably have to be taken drawn into commercial products Dr. W 
wever he should acquire a working as special or optional courses by the Lenardo Williams is president 
wledge of the subjects, and in ad- junior and senior students 
n a mental control which will enable The foundry problem is yet to be Che Warren Foundry & Machine 
1 to think things out to their logical solved. The schools are beginning to Co.. Phillipsburg, N. J., has changed 


clusions and in time, to orginate and 


velop for himself. 
Because of the fact that it is difficult 
greatly increase the school time de- 


work on it and developments are sure 


to come. Much more will be accomplish- 
the 


the 


the 
the 


foundries of 
fact that 


ed in this line when 


country appreciate 


its name to the Warren 
Co., the latter regarded 
as a httle more indicative of the 


Foundry & 
Pipe being 
char 
acter of the company’s work. 
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Fig. 1—Cellular eutectic  steadite 
commonly found in irons with over 0.50 
per cent phosphorus—Hard form con- 
taining 10 per cent phosphorus—Stl- 
con, 1.75; sulphur, 0.1; phosphorus, 
0.75; total carbon, 3.30 per cent— 
Etched with 10 per cent bromine in 


amyl alcohol—x 735 dia. 


Fig. 2—Phosphorus-rich — structure 
called noncellular steadite—Softer and 
seemingly less brittle than the cellular 
form—Found in trons with 0.5 per cent 
phosphorus or under—Etched with pic- 
ric acid—x 600 dia. 


Fig. 3—Copper is deposited along the 
graphite areas and on the ferrite areas 
when a sample is etched with Stead's 


reagent—x 100 dia 


lig. 4—Hypoeutectoid tron contaming 
about 0.7 per cent phosphorus—Note 
intensely black dentrites occurring 
simultancously with steadite—The com 
position of these dentrites is not defi- 
nitely known although they probably 
are phosphorus rich—Etched with 


Stead’s reagent—x 100 dia 








Fig. 5—Phosphide constituent f 





steadite ts deeply eaten out, the sample 


been etched with U. S. P. tine- 






hazing 







ture of todine—x 750 dia 





fi 6—Hypoeutectoid twon—Nok 
it the pearlite and ferrite have been 













attacked by the 10 per cent aqueous am- 

montium persulphate etching solution 
: ; , 

but the steadite has been tmmune 1 






100 dia 






ig. 7—Ilron containing only traces 






combined carbon and about 0.7 per 






cent phosphorus heat tinted to a general 





light brown which resolves itself into 








several ¢ rs when examined more 


steadite 





is light brown; 








lig, 8—Steadite barely shows m re 
; > . "ann : ; a~ . : 
lief in unetched sample of 0.35 per cent 


100 dia 











phosphorus cast tron—x 

















seem 


available 
drawn 


sented 


reaction, 
S¢ ope 
cure all. It 
chemical 


Phosphorus Formations in Iron 


Micrographs Indicate Existance of Phosphorus—Rich Alloys in Gray Iron—Theories 






on Effects of Phosphorus Net Work Are Contradicted and New Ideas 


T IS the 
to show 


aim of this 


how 


curs in gray irons and 


steels, and to point out 


to be important practical 


concerning the actual functions 


phosphorus in the metal. 
information has 
this 


complete 


existing 
upon freely 


neither as a 


tion of the subject nor as a composite 


of the prevailing views on phosphorus 


gray iron. Indeed, the 
impossibility, as many authorities 
fer on points of major interest 


In studying the effects of phosphor- 


us, graphite, etc., in gray iron the 
microscope is an excellent tool. This 
fact has led some to herald metallic 
microscopy as the philosophers stone 


of the iron industry; 
condemnation of the 
because it did not prove 


was the same story 


analysis—first 


then a cure all; then condemned; 
then finally regarded properly as 
useful tool, indispensable, but not 
cure all or substitute for good com- 
mon sense 

[The four major structural compo- 


nts of ordinary gray iron are graphite 


pearlite, ferrite, and steadite. Graphite 
largely free carbon. Pearlite 
the eutectoid of ferrite and cementite, 


paper 
phosphorus oc 
semi- 
what 


facts 


While the 
been 
paper is pre 


exposi- 


latter is an 
dit- 


with the inevitable 


micro- 


with 
scepticism; 































lig. 9 


Iron free from combined car- 
hon; 0.35 per cent phosphorus—Note 


. - = 
ferrite and small amount of steadite— 


Etched with picric acid—x 100 dia. 











Submitted—-Etching Methods Outlined 


BY J. W. BOLTON 





Microscopy Detailed 


Complete details in the muscrosco- 


pic study of the phosphorus struc- 
ture im cast iron as given by the 
author in this article will no doubt 
prove of are value not only to the 
metallurgist begining the mit- 
croscopic study of tron ut to the 
more advanced student as Mr. Bolton 
presents original ideas along this 
line. {mong these are proofs of- 
fered to show the existence of a 


alloy .) 


form in 


series of phosphorus-rich 
than the 


iron: 


rather eutectic 


gray and experimental con 


tradiction of theories which have 


been advanced on phosphorus net 
work. He also ialustrates the use 
of ammonium persulphate and of 
liquid bromine in amyl alcohol as 
etching reagents. The article will 
also prove of interest to foundry- 


men not entirely acquainted § with 
metallography as it shows the dif 
phosphorus 


and how 


ferent forms in which 


exists m tron 


detected. 


cast they are 











and in ordinary irons contains all 
Ferrite is 
rhe 


article 


the combined carbon struc 


iron steadite 
this 
phosphorus-rich 


turally pure term 


as used in refers to the 


component in wra\ 


iron, In hard cast irons free cementite 


(iron carbide, Fe,C) occurs As ex 
articles by the 


THE 


plained in previous 
FouNnprRY ot 
1922 


considerably in 


published in 
Feb. 1 


component 


author, 


Jan. 15, and June 1, each 


may vary 


its ultimate composition, and the prop 


erties of the metal depend on the com- 


bined properties of its components 


Tron-Phosphorus Alloys 








Dr. Stead, 


phosphorus 


According to the work of 


up to about 1.7 per cent 
solu 


Fe,P, 


present in 


in carbonless iron occurs in solid 
tion, probably as the phosphide, 


When 
10.2 per 


dissolved in iron 


amounts from 1.7 to cent 


the phosphor consists of a saturated 


solid solution and an eutectic alloy 
of Fe,P and iron containing 10.2 per 
cent phosphorus. When the _ phos- 
phorus amounts to 10.2 per cent the 


eutectic. This eutectic 


787 


whole alloy is 





possesses 
Structure 


With 


more 
phorus the 
eutectic 
phosphide 


The steadite of 


ron is 


like that 


and 


composed of one of these 






a cellular or honeycomb 


shown in Fig. 1 


than 10.2 per cent phos 
alloy is composed of th 
crystals of Fe,P, iron 


hypo utectoid vray 


VaTl 
ous binary (two phase) phosphide al 
loys, and not necessarily of the binary 
eutectic, either of iron and the Fe,P 
phosphide, or possibly of iron and a 
series of phosphides of varying com 
position In white cast iron, which 
contains tree cementite a temary 
eutectic of iron—iron carbide—iron 
phosphide may be formed. The tem- 
ary eutectic composition is about 
19 per cent carbon, 6.9 per cent 


phosphorus, 


The 
readily 


rite and 


hypoeutectoid 


magnifications 


experienced 
distinguishes 
the other 


balance iron 


ne tallographist 


steadite from fer- 


components ofl 
irons At 


gray lower 


characteristic steadite is 


distinguished by its dendritic form and 
by its distribution Ferrite most often 
occurs along the graphite flakes—see 
Figs 11, 18, 19, showing dendritic 
forms and Figs, 9, 10 and 13, show- 


ing ferrite 


Ste adite 
Structure 


gonal 


show S a 
while 


grains 


At higher magnification 


le SS Cc¢ llular 


more or 


shows as poly 


lerrite 


as mav be noted in Fig. 1 





625 dia. 





lig. 10 
Note small structureless form of stead- 
ite occurring 


boundries- 





Same sample as Fig. 9 


along the 


Etched with 


ferrite 


pu ri 


gram 


acid—x 


























distinguishing 


the phosphorus is ve 


concentrated deposition of 











hen-gram hypoeuts ( 
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carbon is. slow 





per cent combined 
High, magnifications show copper de- 
posited on the ferritic laminae of the 
pearlite Ordinarily steadite is unat- 
tached However, see Figs. 3 and 4. 
Fig. 3 shows distinct steadite dend 
rites Higher magnification shows 
brownish color dots corresponding to 
the phosphite cells in the eutectic It 
is quite probable that the evolution 
ot hydrogen phosphide caused by 
action of the hydrochloric acid has 
resulted in precipitation of black or 
brown copper phosphide, which is in 
soluble in dilute hydrochloric acid. The 
writer offers no satisfactory explana- 
tion for the condition illustrated in 
Fig. 4 

Summing up, Stead’s reagent does 
not deposit on phosphorus rich por 
tions in iron and steel. Its value in 
gray iron metallography is quite 
limited. Steadite is easily distinquished 











Tron with phosphorus 


Vote phosphorus-rich 


melted and formed defi 


quenched in oil 


Etched with pic 














Fig 13 Sample from heavy section 


tf hypoeutectoid semisteel (10 per cent 


steel) casting; 0.5 per cent phosphorus 
Vote large st of steadite grains 
Etched with picric acid—x 44 dia 














by other more convenient methods. 
Under certain conditions Stead's 
reagent may produce a precipitate on 
phosphorus-rich portions which might 
he mistaken tor a copper deposit, 
especially in micrographs where color 
values » not show 

In heat tinting the polished speci 


men is placed face up on a gas hot 


plate Gradual heating produces a 
series OT ¢ <idation colors, rom vellow, 
through red, blue, and finally back 
nearly to white The various struc- 


tural components of gray iron assume 


ditferent colors as their rates of oxi- 


dation var For good results the 
writer immerses the specimen in 2 


per cent phosphoric acid for a mo- 
ment (no etching occurs) and _ then 
dries it carefully before placing it 
on the hot plate. Figs. 7 and 12 


show heat tinting 
Heat tinting to dark brown with 





general meth 


distinguishing 


rhe appearance of light blu 


sulphur irons is easily 


free cementite from 






















Same heat treatment as | 
etched with alkaline 


Vote phosphorus-ri h 
olored a deep bla 


Steadite in hypoeutectoid irons ts n 
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darkened 
somewhat, sometimes assuming a pur 
The 
phosphorus, cementite and iron is colored 
black alkali 

15) Ten 


amyl 


hypo-eutectoid gray irons is 


plish color. temary eutectic of 


an intense by sodium 


cent 
to 


picrate (Fig per 


bromine in alcohol is good 


develop the cellular structure of binary 


steadite (Fig. 1) U. S. P. tincture of 


iodine also is satisfactory (Fig. 5) 
Fairly concentrated nitric acid does 
not attack steadit« as readily as it 
aitacks pearlite and ferrite This 
reagent is satisfactory for low powered 
examination, care being taken to have 
the ferrite etched until darkened Be 
cause of its slow attack of ferrite it 
not generally satisfactory 
Ammonium persulfate (10 per cent 


solution in water) is a valuable reagent 


from _fer- 
Ferrite 
and pearlite etched while steadite 1s 
attacked, as 


tor distinguishing  steadite 


rite at low magnifications 


not 


indicated by Fig. 6. This 

















I 16—Same sample and heat treat 
is Fig. 15-——Etched with picru 

j ) di 

the only reagent wi have found 
hich darkens ferrite and does not 
adily attack steadit 
Picric acid is the best all-round 
hing reagent It develops the lami 
ir structure of pearlite, the grain 
vuundaries of ferrite, and the cellular 
rm of steadite 
A general survey of present litera 


re would indicate that phosphorus in 


iy iron occurs as the binary eu 
tic, 10.2 per cent phosphorus, in 
po-eutectic iron, and as the temary 
tectic in hyper eutectoid irons Re- 
irch work in this laboratory on 
adite in hypo-eutectic gray irons 
ows -that it does not always exist 
a binary eutectic, but forms a series 
phosphorus-rich alloys whose dis- 
bution and structure have much to 
with the properties of gray iron 
d semisteel. 

Fig. 17 represents an iron 1.15 per 
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Fig. 17—Hard machine-cast pig iron, 
phosphorus, 1.15; combined carbon, 0.60 
per cent—Note cellular — structur 
Etched with picric actid—xr 50 dia 
cent phosphorus and 0.60 per cent 
combined carbon which was hard to 
drill, Practically all the steadite in 
the sample is of the cellular eutecti 
form Figs. 1 and 5 show dendrites 
from irons around 0.70 per cent phos 
phorus In irons of this phosphorus 
content most of the steadite is of the 
cellular eutectic form. Figs. 2 and 20D 
show forms of steadite dendrite char 
acteristic of irons under 0.50 per cent 
phosphorus Fig. 22 shows a dendrite 
from an iron with only 0.17 per cent 
phosphorus. 

Consideration of those examples 


typical of a large number, examined 


by the author, of various analyses and 
manufactures, shows that steadite in 
commercial gray irons exists as a seri¢cs 
of phosphorus-rich alloys rather than 
as the definite cellular eutectic alloy 
10.2. per cent phosphorus A most 
important conclusion to be _ derived 
from this is that the properties of the 
metal do not change exactly with the 








Fig. 18 


ite grawm boundaries 


Micrograph showing stead 


Etched with pi 
dia 


ric acid—x 65 
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per cent phosphorus, that is, instead 
6f having an additive effect due 
greater amounts of constant compos} 
tion eutectic steadite with each 1 


crease in phosphorus content, we have 


a series of alloys whose properties 


do not necessarily proceed 


An 


confirmation of this conclusion is shown 


as a 


straight-line function interesting 


in the phosphorus deflection curve 
While lacking definite proof it seems 
likely that the effects of phosphorus 


on machinability, fluidity, and hardness 
do not follow arithmetical progression 
That is, up to a certain per cent, 
phosphorus has little effect on ma- 


chinability. Above this point the metal 
difficult 


experience 


is much 
The 


tions 


more to machine 


writer's and observa 


deflection and 
that a 
0.50 


on machinability 


indicate marked change occurs 


at about phosphorus This is 

















gram boundaries—Etched with picri 
acid—x 100 dia 
borne out by the change in microstruc 
ture shown in Figs. 1, 2, 5, 17 and 20D. 
Che steadite torms in gray ron var.) 
with the per cent phosphorus With 
low percentages, dendrites consisting 


largely of the iron plus iron-phos 


Che S¢ 


phide solid solution, are found 


dendrites exhibit 


no cellular structure 
They may be distinguished from fer 
rite by etching with ammonium per 


sulfate; by the absence of grain 


boundaries characteristic of ferrite: by 
their characteristic dendritic form: and 
by relief polishing. 

The claim of some writers that th 


per cent phosphorus can be determined 


by the microscope, by measuring th 
Steadite areas, is erroneous, since the 
areas vary in phosphorus content. H 
I. Coe has published cooling curves 
ot cast-iron samples containing in 
creasing amounts of phosphurus The 
irons examined have 0.09, 0.53, 1.01, 1.23, 


2.16 and 2.90 per cent phosphorus re- 


i 
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ig, 20-A—Heat tinted to blue with purple spots—Purple 
along steadite—lIron-phosphorus solution uncolored—lIron phos- 
phide dark—x 500 dia. B—Stceadite shown by relief polish- 
ing—x 44 dia. C—Relief polishing showing hard steadite 
r 610 dia. D—Same as lig. 2 but at lower magnification 


Etched with picric acid—x 470 dia 





melting point about 990 degrees Cent., 
occuring in irons above 0.50 per cent 
phosphorus In a hypoeutectoid iron 
1 per cent of phosphorus should give 
about 10 per cent eutectic 


Much has been written about the 


vetwork structure often assumed by some 
steadite in gray iron. It has been claimed 
! 


by some writers that high strength irons 


invariably have a network structure, 




















this structure always appearing when 


the metal exceeds about 26,000 pounds lin , ol af —iMiiee te th 
ain . Inf iate irons are : : seed oO gives co y é 
pectively Unfortunately no — ; , per square inch tensile strength. a but the linoxyn is weak th 
S i ¢ re » ee 0. ane aes x ass, as e xyn Ss < ri 
hown in the range between 1 While readily admitting that the dis 


0.50 per cent phosphorus. The curves 


fracture is through it rather thai 


th tl tribution of ‘phosphorus may exert an aay th relatively tron dn 
S » 0.50 per cent with the throug e elatively strong = sa 
how that above I . } ; important influence, the writer can rain On th ther Lond f th 
‘re nt ot ynosphorus§ the ; : QT: s the othe < . tiie 
increasing amounts OF |} ; ; not concur in the view that the net nvelopes ar ve tebe deed 
r rresponding to the . i ¥ e elopes are strong, < ire snoul 
evolution of heat ce« Ss} g work structure is the all-powerful fac- rin a — a 
formation of steadite at about 940 de occur through the grains. Remembet 
‘ : tor in determining the properties ot! ; as : id 
rrees Cent is greater in amount as lng these facts let us consider the a 
S , the metal \n example and a dis al ; ee ohn ol 
the per cent phosphorus in the cellular ; “ 3 tual properties of the phosphorus-ri 
cusston will make this point clear. For adi i. 
eutectic form ; ba . a parts termed steadite. First, insofa 
example, the meta 10W i ‘ig. 23 . 
| H. I. Coe . spent 2 1S as the writer knows, there have be 
According to the curve ot o certainly has not a well defined net- ; sates ' 
} ‘ting no complete physical tests on pure 
phosphorus lowers the actual melting work structure when compared to Fig , os | 
t t n. although this eftect 4 N iron-phosphorus alloys Steadite : 
pom ot cas iron, al oug s 2 , w the mixture s . Tig 
t bl rdinarv iron A e mixture shown in Fig. iron—iron phosphide — solid solutio 
1s no apprecia ic In oral il ons 23 as in b | . . 
t , a test at always plus eutectic; 100 per cent eutecti 


lhe 11 flue nce ot phosphorus on fluidity structure shown 10 ) 


exhibits the general per cent ph horu 
- oom aS ‘ : ye cent NoOsphnort s 
is well known to all foundrymen. High This mixture followed daily for sev- 7? Spee hI 
1 for . Solid sol ns are invariabl 
phosphorus irons are well adapted to al orn uevet dhewed enter 26060 Solid solutions are invariably 
, ; and generally more britt 
pounds per square inch tensile strength, ; rl 
, seen tions ' “= 
sections are thin and_= strong meta 2 constituents lat these ger 


28,000 to 30.000 pounds ‘ing the 


stove work, radiators et where the 


owe ° ] te : ‘ } ’ 
~~ < 11 . . . apply to steadite is snown 
is not needed This 1 due to the pre trength of ver SU per cent ot the ve ’ 1 1} 1 1 

f ; } S rus . - poisning ant \ mysical 
ener ff the fluid pho nhoru eutectic; anil Phe average silicon was 1.25 | i pir) 


t and the average phosphorus 








per cent Che transverse strength 
was about 4000 pounds and the deflec 
tion about 0.120 inches with 0.60 per 
cent carbon Yet Fig. 24, showing a 
decided network, is from a_ mixture 
which never was known to test 26,000 
pounds per square inch tensile strength, 
its range being 20,000 to 24,000 
pounds \verage silicon was 1.75 per 
ent, and phosphorus 0.70 per cent 
That steadite is extruded to the 
sundaries of pearlite grains is a well 
authenticated fact. The network struc 
ture implies continuity, possibly even 
an envelope formation, in which case 
it is logical to expect the envelope 
Fig, 21--Relief polishing shows hard formation to form the planes of dis- »? 


Fig. 22—Charcoal iron; phosphoru 
0.17; combined carbon, 0.71 per cent 
Etched with picric acid—x 600 dia 


steadite and some pearlite laminea integration, if the envelope is weak. 





» 600 dhe To take a foundry example, consider 

















an oil-sand core. The linoxyn of the 
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s quite likely that steadite is stronger 
than the ferrite which it supplants, 


ind may in this way gi\ some 


ngth to the meta However, t 


ems rather unlikely that steadite ex 


eeds pearlite in strength Unless 


steadite 1s stronger than peariit now 


it increase the metal strength: 








While it seems doubtful that steadite 
a direct influence on strength, the 
twork structure may, in some cases, 


ve an indirect effect llustrations 


the paper by H. J. Young, repub 


10W particles of massive steadite sim 
to those shown in Fig. 25. This 


n of steadite is stated to indicat 


is quite tru uf such. st 1 
usually associated with large gra- 


( The influence of graphite is so 


nounced that any factor which may 


ve i direct or indirect bearing on 
iphitization may materially modify 
properties of the metal The net 
rk structure itself may to some 


nt hinder the growth of large 
hit 


raphite, and besides, the conditions 


vorable to formation of a small dis- 
t network also favor small graphite 


‘or heavy castings where strength 


machinability are important fac 
the per cent phosphorus should 
kept fairly low If the iron or 
steel is melted properly it will 
sess sufficient fluidity and much 
sphorus causes hardness and brittleness 
The worst bill against phosphorus 
hat it is a hardener. Stead found 
hardness of steadite to be 5.5 on 


s’ scale; a hardness approximately 


f fieldspar Simple metallogra 
proof of this is furnished by re 
polishing, Figs. 21 and 20 (¢ If 


iv iron sample is polished a long 











3—I/ron with a tensile strength 
early 30,000 pounds per square inch 
h shows no well defined network 


icture—Etched with picric acid—r 








































































18, phosphor us 












tf phosphorus 





lrig. 24 1 much weaker tron than 
that shown in I 7) 25, but which shows 
a well defined’ network structure 
Etched with picric acid—x 50 d 
; } ] ‘ ] ] } 
time, holding it gently against a clot} 


with soft backing and fine abrasive 


the phosphorus-rich dendrite stand out 
in sharp reliet This shows that they 


are much harder than the rest of the 


metal (graphite, ferrite, and _ pearlite) 


Indeed they seem almost as hard as 


free cementite its In foundry pra 


tice this effect is naturally most no 


ticeable on thin section castings All 


foundry handbooks state that high 


phosphorus irons require more silicon 


The writer noted some special cast 


ings, containing 1.05 per cent silicon, 


1 : > 


which cut well in 2-inch sections when 
phosphorus was about 0.35 per cent 
but hecame almost unmachinable when 


phosphorus was raised to 0.60 per cent 


ther elements the same 


The effect of phosphorus on _ the 


carbon ratios and on the conditions 


of the carbons is not marked. It low 


ers the amount of carbon required for 
the eutectic about 30 points tor 1 per 


cent phosphorus (Wust) It also 


owers the temperature at which pri 


mary austenite separates some 27 d 


grees Cent. for each per cent phos- 


phorus (Wust) 
W hile the steadite dendrites are 
large in irons with larg: graphite, 


Figs. 11 and 20 B. this condition 


caused by slow cooling rather than 


by phosphorus The general effect of 


KC { 


phosphorus on machinability may be 


likened to the effect of many small 


grains of flint in the metal The r 


sult is a metal harder to cut which 


is likely to ruin tools quickly 


In addition to general harde 


rdening 


phosphorus sometimes causes hard 


spots These spots sometimes occur 
ring as areas several inches in diam 
eter appear silvery white when the 
light strikes at certain angles Chey 
are very hard. 

The distribution of steadite exerts an 
important influence as its amount and 


hypoentectoid 
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luminum Melting Practice-II 


Heat Values and Application of Different Fuels Are Considered and the Effect 


of Air and 


HE problem ol obtaining fuel 
for metal-melting furnaces has 
been one of increasing ser! 
ousness in recent years. It is 
evident that the cost of fuel has risen 
to such heights that the fuel to be em 


nloved has become one of the first con- 


siderations in any metal-melting instal- 


lation 


For every million B.t.u. delivered to the 


furnace, the average costs may be taken as 


or fuel ol 
‘ | 
r natural fas 


1 roduc er gas 

illuminating gas 
x bituminous coal 
inthracite ¢ il 


I 
I 
I 
For 
I 
I 
I 


¢ 3.89 


or electric curré 


Bituminous coal of various grades is 


burned in some reverberatory installations 


used for melting aluminum in_ rolling- 
mill practice, but it is rarely used in 
any of the other types of furnaces 
Anthracite coal is used to a subordi 
nate extent in pit furnaces but coke 
is the preferred fuel for pit furnaces. 
Che kind and source of the coke em- 
ployed depend upon local conditions, 
most foundries preferring to use 72 
hour Connellsville coke, but by-product 
coke is coming into more rapid use. 


Actually, only a relatively small per- 
centage of the domestic production of 


aluminum alloys is melted in coal—or 
coke-fired 
be regarded as 
the 
foundry practice. 

Natural 


popular 


furnaces, and solid tuel may 


relatively unimportant 


irom commercial standpoint in 


gas is, of course, the most 


fuel, and It Is used 


City 


gaseous 


wherever available. gas or illum 
inating gas is employed only slightly in 
aluminum foundry practice because of 
its high costs, and in large cities of the 
central west it cannot compete with nat- 
Neither gas 
water gas have been used to any extent 
in the United States melting, 


although 


ural gas. producer nor 


for metal 


there appears to be a slight 


tendency now for fairly large plants t 


install gas producers or generators for 
the manutacture of gas on the ground 
In certain large cities of the United 
States where the natural gas supply 


has become uncertain or where it is cur 
the 


that some plants « 


tailed in wint months, it appears 


economically em 


ploy producer gas or water gas in metal 


melting furnaces 


Che 


cannot be 


tuels 


For 


series ot 


process ot combustion oft 


dealt with in detail here 


the purpose of the present 


Gases on the Molten Metal 
Types of Furnaces Described 


BY ROBERT J. ANDERSON 


articles, it is sufficient to discuss briefly 
the reactions that take place when the 


various metallurgical fuels are burned, 


and to consider the various fuels on the 


basis of calorific power per unit of cost 


and their applicability and limitations 
in the melting of aluminum and its 
light alloys From the metallurgical 


standpoint, combustion is a chemical 
combination of the combustible material 
the oxygen of the 


the 


of a fuel with air, 


which is attended by development 


of heat and light The development of 
combustion is 
the 


materials 


light (flame) on quite 


incidental, although flame of most 


of the usually 
The 


temperature Of a 


combustible 


has a quite characteristic color 


ignition or kindling 


substance is the temperature to which 


it must be heated in order that combus 


] 


110n will start. 


the combustion engi- 


neering, air may be regarded as a mix- 


For purpose ol 


ture of oxygen and nitrogen, containing 


79 per cent nitrogen and 21 per cent 


oxygen by volume. In any furnace, the 


combustion should be as complete as 


possible, and the heat developed should 
be utilized to the fullest advantage. In 
order to obtain complete combustion, it 
is generally necessary to supply about 


twice the theoretical amount of oxygen 


required. Furnace efficiency is directly 


dependent upon the method of firing 
and the completeness with which fuel 
is burned, and the extremely low efh 


ciencies often noted in metal-melting 


practice may be traced to poor furnace 


design and to methods of firing 


W hen 


scen 


poor 


an open-flame tilting furnace is 


with great quantities ot flames 


issuing from the pouring spout, there is 
evidence that the furnace is being driven 


too hard, that is, more fuel is being 


supplied than can be burned in the com 


bustion space above the metal. In 
aluminu melting, where the attempt 
is often ide to run with a reducing 
itmosphe it 1s certain that much heat 
s lost through incomplete combustion, 
other words, insufficient air supply 
the burner 
Coals are of various grades and qual 
but tf the purpose of this article 
it is sufficient to consider an 


average 


grade of bituminous and anthracite coal 


Both these coals and coke are employed 


in firing pit furnaces for melting alu- 


minum alloys in foundry and 


bituminous coal is used for firing revert 


practice, 


792 


Is Studied— 


furnaces in aluminum rolling 


The 


containing 


beratory 
combustion of a 


about 80 


mill practice 


bituminous coal 


per cent carbon, 4.5 per cent hydrogen 


and 2 per cent sulphur available for 
combustion may be considered. When 
carbon burns completely, the product 


is carbon dioxide, CQO,; when it 1s 
burned in a restricted supply of air, the 
product is carbon monoxide, CO. One 
pound of carbon burning to carbon 


dioxide yields 14,540 B.t.u., but if burned 


to carbon monoxide, it yields only 4380 
B.t.u. The hydrogen in coal burns to water 
vapor, and this condenses to water when 
100 Cent. The 


sul 


cooled below degrees 


sulphur of coal burns largely to 


phur dioxide. Thus, the gases resulting 


from the combustion of bituminous coal! 


in air consist principally of nitrogen 


carbon dioxide, carbon monoxide, oxy 


gen, sulphur dioxide and water vapor 


There may be, and usually is, in addi 


tion some hydrogen, methane and un 


saturated hydrocarbons resulting fron 


the combustion of coal in air. The con 


bustion of coal in a pit or reverberator) 
furnace will be complete if the supply 


of air is sufficient and the combustio: 


space large enough. 

An anthracite coal may contain about 
90 per cent carbon, 2.5 per cent hyro 
gen, and 0.5 per cent sulphur availabk 
for combustion. The combustion prod 


ucts arising on burning an anthracit« 


coal will be necessarily somewhat dit 
than for 
the differ 


the coals, but 


ferent in relative percentages 


a bituminous coal owing to 


ences in constitution of 
in general, the same gases will be foun: 
in the products of combustion. A fai 
coke may co 
tain about 83 per cent carbon, 0.5 p: 


grade of metallurgical 
cent hydrogen, and 1 per cent sulph 
available for combustion. The combu 
tion products arising on burning col 


tho 


relative p 


will be substantially similar to 


trom coals except as to 
the 


combustion of 


centages of different gases. 1 


coal has been treated 
detail by Kreisinger* and his co-work 
ind by the 


viven in the literature is of applicat 


others, and informa 


in the 


operation of coal-fired meta 
gical furnaces 
The calorific value of solid 
(coals and cokes) varies considet 
*Kreisinger, H., Augustine, C. E., and O 


coal and 


Mines Bull 


Combustion of 


a 


naces, bureau ot 


design ot 
135, Oct 


101 
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depending upon the constitution of the 


fuel, but it is only necessary here to 
consider some typical fuels. A good 
vrade of bituminous coal having about 


80 per cent carbon, 5 per cent hydro- 
gen, and 2 per cent sulphur available 
for combustion may have a calor- 
ific value of some _ 14,000 B.t.u 
per pound. Such a _ coal will re 
quire theoretically about 10.8 pounds 


With 


perfect combustion 1 pound of coal will 


of air for complete combustion 


vield about 11.7 pounds of gases; if 100 
per cent excess air is supplied, there will 
be about 22.5 pounds of gases yielded. 
is evident that the 

that is, the amount of 


volume of 
the 


Hence, it 
flue gases, 


products of combustion, on burning a 
fuel depends upon the chemical compo- 
sition of the fuel and the amount of air 


supplied, 


LWrases 


Combustion of Heating 


The industrial gases used for melting 
n metallurgical furnaces include natural 
ras, by-product gas, and producer gas. 
Natural variable as to 
omposition, but a gas containing about 
Sl per and 18 cent 
thane available for combustion may be 
Small 


appreciable 


gas is highly 


cent methane per 


onsidered. amounts of carbon 


ioxide and quantities of 


itrogen are normally found in natural 


as Methane burns with oxygen, 


rming carbon dioxide and water va- 


rr, according to the reaction, 
CH, + 20, = CO, + 2H, O 
Ethane forms the same products upon 


ymbustion. The principal gases result- 


ng from the combustion of natural gas 


with air are nitrogen, carbon dioxide, 


irbon monoxide, oxygen, and hydro- 


well as methane, ethane, and 


en, as 
saturated hydrocarbons in subordinate 
rhe 


principal gases present depend upon 


10ount. relative percentages of 

method of firing and furnace details. 
By-product gas is made by the cok 
x of coal, being known locally as city 
artificial 
for 


s, illuminuating and 
S A 


in metal-melting furnaces may con- 
about 40 


Ras, 


by-product employed 


gas 


per cent hydrogen, 35 


cent methane, 10 per cent carbon 
noxide, and 4 per cent unsaturated 
lrocarbons available for combustion. 


bon dioxide, oxygen and nitrogen in 
ying small amounts are also present 


»y-product gas. Hydrogen burns to 


r: methane forms carbon dioxide 


water as do the unsaturated hydro 


while carbon monoxide burns 


ons; 


arbon dioxide 


‘roducer gas is rarely used in melting 


minum and its light alloys, although 


company uses this gas as a fuel in 


ting scrap for running light alloys 


» pig. Producer gas may contain 


ut 12 per cent hydrogen and 30 per 


t carbon monoxide available for 


The products of the com- 


bustion, 
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bustion of producer gas are water va- 


carbon monoxide 


por, carbon dioxide, 
and nitrogen. Blue water gas is used 
by one company in the United States 


for firing iron pot furnaces in foundry 
contain 
and 40 


for 


practice. A water gas 


hydrogen 


may 


about 50 per cent 


per cent carbon monoxide available 


combustion. 

The calorific power of the various in 
dustrial heating gases varies widely. A 
natural containing about 93 


gas per 


cent methane will have a calorific value 


cubic 


of about 1000 B.t.u. per foot, and 
the heating value of natural gas from 
various fields varies considerably Che 
calorific power of by-product gas may 
be taken as about 600 B.t.u. per cubs 


foot, while that of producer gas is Say 
125 B.t.u. 


ific value of about 300 B.t.u. per cubic foot 


Water gas may have a calor- 


value in all gases depends, 
the 
may be 


The calorific 


of course, upon chemical composi- 


tion and quite variable in a 
given gas from the same source over a 


The 


containing 


period of time. combustion of a 


natural gas about 93 


cent methane, 2 per cent hydrogen, and 


per 


carbon monoxide in small amount may 


condi- 
0.046 


perfect 


be considered Under standard 
this 


per 


will weigh about 


With 


pounds of air 


tions, gas 


pound cubic foot. 


combustion, about 15.9 


will be required for each pound of this 


gas, and the weight of the products 
of combustion from a pound of the gas 
will be about 16.9 pounds. When 


burned with 100 per cent excess air, the 
weight of the products of combustion 
will be 32.8 The 


arising combustion of 


pounds. volume of 
the 


other heating gases can be readily cal 


gases from 
culated, knowing their chemical compo- 
sition 


Combustion of Liquid Fuel 


Liquid fuel is becoming favored more 
and more for use in metal-melting fur 


naces. Fuel oil is an indefinite term 


used to include heavy Californian and 


Mexican crude 
the 


kerosene, 


petroleum, residuum 


gasoline and 
The 


Vary 


from distillation of 


and often tars. sulphur 


content of fuel oil may consider 


ably—from 1 to 5 per cent. Crude pe- 


troleum is being used less at the pres 
the 


time, and much of 


ent fuel oil em 
ployed for metal melting today is a 
residuum of crude petroleum from 
which the gasoline at least has been 
removed. Fuel oil of 33 degrees baume 
and calorific value of about 140 B.t.u. per 
gallon is typical 

\ California crude petroleum may 


about &4 carbon and 


13 per cent hydrogen available for com 


contain per cent 


bustion; a residuum contains a higher 
In a liquid fuel, 
the carbon burns to carbon dioxide and 


Where 


steam—al- 


percentage of carbon. 


the hydrogen to water vapor. 


fuel oil is atomized with 


> , 
793 


though it rarely is so burned in alumi 
num-melting furnaces large quan 


trties of 


quits 
water vapor may be present in 
the furnace atmospheres 

The 


pends upon the kind and source of 


fuel de 


the 


calorific value of liquid 


fuel. Roughly, the calorific value of a 


good grade of fuel oil containing about 


85 per cent carbon and 13 per cent 
hydrogen may be about 145,000 B.t.u. per 
gallon or 19,000 B.t.u. per pound. With per 


fect combustion, the amount of air ri 
quired for burning 1 pound of such an 
oil will be about 14 pounds, or the total 
combustion will weigh 15 


100 


products of 


pounds. If cent excess air is 


the 


per 


supplied, products of combustion 


1) 


will weigh about 29 pounds 


Effects of Impurities 
he question olten arises What is 
the effect of various impurities in fuels 
upon the quality of the aluminum ot 
aluminum alloys melted Unfortunate 


ly, no investigations of which the writer 


has any knowledge have been made 


upon this. subject. Frequently informa 


tion is desired as to the effect of high 
sulphur fuel oils, when used in open 
flame furnaces, upon the quality of the 
resultant melted metal. This question 
is discussed in the light of the available 
knowledge in the following section on 
furnace atmospheres 


Che 
obtaining in 


constitution of the atmospheres 


metal-melting furnaces of 
various types is of special interest and 
importance in considering furnaces for 
aluminum and aluminum alloys because 
of the effects of the 


ents of atmospheres upon melting losses. 


different constitu- 
In speaking of furnace atmospheres, it 
is quite usual, in foundry parlance and 


elsew here, to refer to them as oxidizing, 


neutral or reducing. In melting alumi 
num and other nonferrous metals and 
alloys, most melters try to maintain 


a reducing atmosphere and to prevent 
an oxidizing atmosphere in the 
From the 
determine 


furnace 
metallurgical standpoint, to 
whether an atmosphere is 
neutral or 
to know the 


composition of 


oxidizing, reducing, it is 
chemical 
the 


kind of metal or alloy melted, and the 


necessary exact 


that atmosphers ~ 
effects of the various constituents of the 
atmosphere upon the metal or alloy at 


Without 


data, an atmosphere cannot be 


various temperatures these 


defined 


Thus, carbon dioxide 


may be neutral 


or oxidizing; it is neutral to liquid cop 


per, but oxidizing to zing Magnesium 
the 


and the 


is oxidized by carbon dioxide with 


formation of magnesium oxide 


deposition of carbon. Nitrogen. so cus 
tomarily regarded as an inert gas, read 


ily forms aluminum 


nitride by interac 
tion with aluminum at moderate tem 
peratures. Unfortunately, the interac- 


tion of the various gases, found in fur 


nace atmospheres, with aluminum at 
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different have not been 


thoroughly investigated, and it is conse- 
the 


temperatures 


quently speculative to say what 


effects of the gases are upon melting 


losses 


melting practice 


axiom 1n 
] 


tOSSeS 


\ general 
is that 
the melting is conducted in an oxidizing 


dross are higher when 


atmosphere than in a reducing atmos 


phere, by which is meant atmospheres 
high in oxygen and high in carbon 
monoxide respectively Che constitu 


tion of any furnace atmosphere is de 


pendent upon a number ot governing 


such as the kind and quality of 
the 


tactors 


the fuel used; type and design of 


furnace; and operating conditions, in 


volume of air supply in rela 


cluding 


fuel supply 


tion to 


J l, 
Constituents of furnace limospheres 


From the standpoint of correct melt 


ing practice, it 1s important to consider 


here briefly the various constituents 
which may occur im turnace atmos 
pheres and the possible effects of these 
constituents 

Carbon dioxide 1s a trequent constit 


uent in practically all types of turnaces 
melting ot 
W here 


with a 


used in the commercial 
aluminum and its light alloys. 
the made to operate 
so-called reducing flame, the air supply 


the 


attempt 1s 


is restricted, and fuel is burned 


to carbon monoxide rather than 


dioxide. Of 


largely 
much ot 
this 


to carbon course, 


the possible heat is sacrificed in 


way 
The 


properties ot 


effect of carbon dioxide upon the 


aluminum has not been 


examined in detail so far as is known 


It has been suggested by Franck, Rich 
that 


rorming 


ards, and others carbon dioxide 


aluminum 
j 


accora 


acts on aluminum 


oxide and setting free carbon, 


ing to the formula 


4A1 + 3CO, = 2A1,0, + 3 
The temperature is not given but it 
apparently must be quite high under 
atmospheric pressure. If true, carbon 


regarded as oxidizing 


dioxide should be 


to aluminum at high temperatures; it ts 
normal melting-fur 


At the latter, it evi 


probably neutral at 


nace temperatures 
dently acts like an imert gas toward 
aluminum and aluminum oxide W het 
present in large percentages in a tur 
nace atmosphere, carbon dioxide should 
tend to reduce dross losses, although in 
furnace practice excess of air is gen 
erally requir for this condition. This, 
ot itself, worl tend to increase oxida 
tion because ot the presence of much 
iree oxygen 

Carbon monoxid S a trequent con 
stituent of melting nace atmospheres 
In certain types of iurnaces, it is nor- 
mally present in smal! quantities, under 
ordinary operating conditions, but the 
amount contained can be varied within 
wide limits by varying the firing. When 
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there is a high carbon monoxide content 


either in the flue gases or in the actual 


furnace atmosphere, the fuel efficiency 
is necessarily low due to incomplete 
combustion owing to lack of sufficient 
air. Both melters and furnace makers 


recognize the desirability of a so-called 


one high 


reducing atmosphere, that is, 


melting alumi- 


The 


with 


monoxide, tor 


light alloys 


in carbon 


num and its operat 


ing efficiency of furnaces run such 
atmospheres must be low 
The etfect of 


the properties of aluminum has not been 


carbon monoxide upon 
known. It has 


Franck 


monoxide 


studied so tar as 1s 


been suggested by and by 


others that carbon acts on 


aluminum to ftorm aluminum oxide, set 


ting free carbon, according to the 
formula 
ZAl + 3CO 


On the other 


A1,0, + 3C 


hand, Pring explains 
’ I 


the tormation ot aluminum carbide in 


urnace Dy 


3CO 


the reaction 
A1,C, + Al,O 


would thus be 


the electri 
i é) \1 


Carbon monoxide seen 


to be oxidizing to aluminum; but evi 


high 


both the 


dently temperature is a prerequi- 


site to above reactions Som« 


melting 
this 


, 
aluminum carbide is formed on 


aluminum in are furnaces, and may 


be due to the action of carbon monox- 


ide on aluminum or to the direct union 


ot carbon and aluminum According to 


Pring, carbon and aluminum can unite 
directly im vacuo to form aluminum car- 
bide, the reaction being perceptible at 
650 degrees Cent., and rapid at 1400 
degrees Cent So tar as is known, 
aluminum carbide is not formed in the 
ordinary melting of aluminum or its 
light alloys in fuel-fired furnaces. Prob 


ably, carbon monoxide is neutral to 


aluminum at the normal melting tem 


perature 


Free cyanogen is of comparativel 


rare occurrence in furnace atmospheres 


(yanogen is formed in small 


amounts 
takes 


the 


when a discharge of electricity 


place between carbon electrodes in 


presence of nitrogen hus, cyanogen 


is normally present in small amount in 


the atmospheres of arc-type electric fur- 


naces. No studies have been made of 
the effects of this gas upon aluminum, 
but it apparently is inert 

Hydrogen is a frequent constituent in 


fuel-fired rnace atmospheres, and it 


has also be found in the atmospheres 
of electri irnaces. The presence of 
vdrogen a tuel-fired furnace nor 
mally indicates incomplete combustion 
since the drogen in a fuel should 
burn to water Usually the amount 
present 1s small he effect of this gas 
upon aluminum has not been examined 
so tar as 1s known. However, hydrogen 
appears to have no direct action upon 
aluminum, and hydrides of aluminum 


formed 
Methane, in 


are not 


appreciable amounts, 
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may occur in the atmospheres of fur 


naces fired by methane-containing fuel. 
due to incomplete combustion. It can 
doubted 


the 


scarcely be that no methane 


is formed by direct union of car- 
bon and hydrogen in a furnace atmos 
rhe 


present 1s 


phere percentage of methane 


usually quite small. The 


effect of methane upon the properties o1 


aluminum has not been made the sub 


ject of but so far as is 


known, methane is neutral to aluminun 


investigation, 


at normal melting temperatures 


Nitrogen is a normal constituent ot 


all furnace atmospheres, being derived 
from the air. It is, of course, evident 
that nitrogen will always constitute a 
large percentage of the atmosphere n 
any fuel-fired furnace since air is re 
quired for combustion. Nitrogen 1s 
found in large amounts in electric-fur 


1 


nace atmospheres but generally 11 


smaller percentages than in_ fuel-fired 
furnaces The effect of nitrogen upo1 
the properties of aluminum has _ not 
been studied in detail 
Ovrides 1) Hari fi 
Free, uncombined oxygen may be 


present in varying amounts in the at 


mospheres of industrial melting furnaces 


used for aluminum and its light alloys 


Ordinarily, free oxygen is the result of 


a large excess air supply, but it is pos 
sible that considerable carbon monoxid: 
may be present in furnace gases to 


gether with some oxygen At the same 


time, free oxygen is present in ope! 
flame furnaces when run with an excess 
air supply; in this case, both oxyger 


and carbon dioxide may be present i 
large percentages together with nitro 
gen. From the foundry standpoint ox 
dizing atmospheres are regarded as 


harmful, owing largely perhaps to the 
formation of aluminum oxide 
dioxide may be 


Sulphur present 


furnace atmospheres in appreciable 


when fuels art 


No 
effect of 


amounts high-sulphur 


burned studies have been made « 


the sulphur dioxide upon the 


properties of aluminum, but evidently 


at the ordinary melting temperatur: 


sulphur dioxide does not interact wit 


aluminum 
Under unsaturated hydrocarbons thet 
the olet 


Ethylet 


may be included here only 
and acetylene hydrocarbons 


CH 


CarTvpons 


hvyvdr 
1, 


and related unsaturated 


burn in the air with a hig 


luminous flame, owing to the separati 


ot free carbon. Unsaturated hydro: 
bons occur in various furnace atm 
pheres and are the result of incomp! 
combustion No examination of 

effects of these gases upon the proj 
ties of aluminum and its alloys 

been made, so far as is known, | 


apparently, they are neutral to alun 


num at normal melting temperatures 
Water vapor is a constituent of mar 
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furnace atmospheres, and it results from 
the 
hydrogen. 


combustion of free or combined 


Some furnace atmospheres, 
as in furnaces where steam is used for 
the atomization of oil, may contain high 
percentages of water vapor. No studies 


have been made of the effect of water 
vapor at various temperatures upon the 
properties of aluminum, but it appears 
likely that 
num to form aluminum oxide or aluminum 
both 


constitution of 


steam interacts with alumi 
hydroxide or 
The the gas 


pheres in a metal-melting furnace may 


atmos- 


present peculiarities from the standpoint 
The 


open-flame 


of combustion practice. 
the 


gases in 


interior of an furnace 


process of burning at 


the 


may be in any 


given instant, and constitution of 


the actual furnace gases shouid not be 


expected to be the same as that of the 


waste gases discharged Hence, al- 
though it might appear from a gas 
analysis that combustion was incom 


plete and the furnace efficiency was low, 


is to be remembered that the consti 
tution of the atmosphere is no absolute 
criterion of the efficiency with which 


fuel is burned. Gas analyses of the at- 


nosphere may show tendencies, but the 
xit or flue gases must be analyzed in 
the 


uurned completely in the furnace. 


order to determine whether fuel is 

From the standpoint of melting losses, 
t is of importance to know what the 
the atmos- 


average analysis of furnace 


phere in contact with liquid metal its 
inder foundry operating conditions. In 
stationary iron-pot furnaces run without 

cover the atmosphere in contact with 
the liquid metal is practically unaltered 
ir. The metal is effectively protected 
irom the products of combustion since 
heated 


the 


are exterior 
the 


ind the waste gases are discharged so 
contact the 


he pots over their 


surfaces by combustion of fuel 


is not to into with 
metal. 


In stationary 


come 
iron-pot furnaces 
that 


access of 


run 


ith covers so there is at most 


ly a restricted outside air 
the surface of the liquid metal, the 
be expected to 


s atmosphere might 


ome leaner in oxygen and richer in 
trogen after the cover was closed for 
1e time, owing to the depletion of 
oxygen through its interaction with 
Some carbon dioxide might 
the 


carbon in the cast iron with oxygen. 


minum. 
present Owing to interaction of 
is samples taken from a single-unit, 
tionary iron-pot furnace run with a 
sed cover and fired by natural gas 
»wed the following limiting percent- 
es in a number of samples; 7.2 to 9.8 
84.7 to 86.6 
8.1 
Small amounts of cafbon 


r cent carbon dioxide, 


r cent nitrogen, and 3.5 to per 


nt oxygen. 


moxide, hydrogen and unsaturated 


drocarbons were also found; the pres- 


e of the two latter constituents at 
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least indicates a possible leakage from 
the combustion space through the pot 

In stationary crucible furnaces, where 
the crucible is not covered, there 1s am 
ple opportunity for the products ot com- 
into intimate contact 


bustion to come 


with the metal during melting. In these 
furnaces, the crucible is heated over its 
exterior surface, generally by oil or gas, 
and the products of combustion are dis- 
with a motion around 


charged rotary 


the crucible and out through a hole in 


the furnace cover. In tilting crucible 
furnaces, as in stationary and _ tilting 
iron-pot furnaces, the metal is usually 


fairly well protected from the products 


of combustion. Of course, when a new 


plumbago crucible is put into service, 


the burning out of the graphite will give 
rise to much carbon dioxide or carbon 
monoxide or both, depending upon the 
taken 


fred by 


air supply Gas samples from 


a stationary crucible furnace 


natural gas gave the following limiting 


percentages of the constituents: 6.7 to 
10.8 per cent carbon dioxide, 1.9 to 6.3 
per cent carbon monoxide, 0.7 to 6 per 
cent hydrogen, 0.3 to 4.1 per cent 


methane, 0.0 to 1.3 per cent unsaturated 
hydrocarbons, 0.0 to 4.5 per cent oxy- 


gen, and 77.6 to 85.4 per cent nitro 


the 
carbon 


gen. The variations in percentages 


of carbon dioxide, monoxide, 


hydrogen and methane are traceable to 


variations in the air supply and in the 
speed of combustion. 
In another furnace of this type fired 


by oil, the range of composition of a 


number of samples was as follows: 12.8 


to 14.5 per cent carbon dioxide, 2.0 to 
4.2 per cent oxygen, and 82.8 to 83.6 
per cent nitrogen. The combustion in 


this furnace was evidently better than 
in the preceding one. 

The atmosphere in contact with metal 
in the usual type of tilting crucible fur- 
nace, that is, one with a plumbago cru- 
cible with a molded pouring spout luted 
into a furnace shell, hung in a furnace, 
consists of practically unaltered air. Gas 
samples taken from a special type tilting 
both 
natural and forced draft are of interest, 


coke-fired crucible furnace using 


however, as they show what may be 


expected in pit coke furnaces and other 
this 
particular furnace, the waste gases from 


furnaces burning solid fuel. In 


the burning coke passed up and around 


the crucible and were discharged 
through a large hole in the furnace 
cover, as in the usual stationary cru- 
cible furnace. When run on _ natural 
draft, the range of composition of the 
atmosphere was as follows: 2.4 to 9.2 


per cent carbon dioxide, 10.5 to 17.9 per 


cent and practically 
With an 
the 


occurred 


oxygen, nitrogen 


uniform at 79.0-79.7 per cent. 


increase in oxygen, a decrease in 
carbon dioxide 
When the furnace was 


run on a strong forced draft, the range 


percentage of 


and wice versa. 


795 
of composition was as follows: 12.8 to 
"16.7 per cent carbon dioxide, 0.2 to 6.8 
74.4 to 80.9 


carbon 


and 
rhe 


was variable over 


per cent Oxygen, per 


cent nitrogen. monoxide 
content 


The 


turnace 1s 


a wide range 


atmosphere of the open-flame 


probably more dependent 


upon the operating conditions than any 


other because combustion takes place 


in the melting chamber directly over 


the surface of the metal Che products 


of combustion are intimately in contact 


with the metal during melting and the 
flames actually 


impinge upon the sur 
face of the bath Gas samples taken 
trom an open-flame egg-shaped tilting 
furnace fired with oil showed the fol 
lowing range of composition: 7.2 to 
14.5 per cent carbon dioxide, 0.0 to 7.9 
per cent carbon monoxide, 0.0 to 4.7 
per cent hydrogen, 0.0 to 5.7 per cent 


oxygen, and 75.3 to 83.4 per cent nitro 
Methane 


gen. up to 2 per cent was 
found in some of the samples \t 
times the atmosphere in this furnace 
was plainly oxidizing; during others the 
oxygen content was low and the car 
bon monoxide content was quite high 


In a few samples both the oxygen and 
the 
appreciable amounts 

The 


stationary 


carbon monoxide were present in 


gas atmospheres in open-flame 


cylindrical furnaces may be 
expected to be about the same as those 
in the tilting type, but in both types the 
operating conditions are the determining 
factors. taken 


open-flame 


Gas samples from a 


large cylindrical furnace, 
fired by oil, showed the following range 
12.8 to 14 


carbon, dioxide 0.0 to 2.9 


of composition: per cent 


per cent car 
bon monoxide, 0.0 to 1.7 per cent hydro 
gen, 0.2 to 2 per cent oxygen, and 82.2 
to 84.5 Small 


amounts of methane were found in some 


per cent nitrogen, 


of the samples. The analyses indicate 
and the 
may be regarded as substantially neutral 


for practical 


good combustion, atmosphere 


purposes 


In reverberatory furnaces, there is 


ample opportunity for the flames and 
products of 


combustion to into 


contact with the metal during melting. 


come 


In these furnaces, the fuel is burned 
at one end, and the products of com 
bustion sweep over the metal to the 
other end; or burners may be placed 


in opposite sides of the furnace, and the 
waste gases discharged through a stack 
at one side or at one end. Samples 
taken from a reverberatory furnace, fired 
by oil through three burners at one end, 
range of fol- 
3.4 to 


ide, 12 to 17.6 per cent oxygen, and 79.6 


showed a composition as 


lows: 6.5 per cent carbon diox- 


to 82 per cent nitrogen. This is an 
oxidizing atmosphere 

In indirect-arc, smothered-arc, and in 
granular-resistor electric furnaces, the 


atmospheres may be expected to con- 


tain large quantities of carbon monox- 








U0 


ide, caused by the burning of carbon in 


a restricted supply of air. Samples ot 


gas taken from an indirect-arc, rocking 
electric furnace, showed that for a short 
melting period the range ot compos! 
tion was 21 to 39.3 per cent carbon 
monoxide, 50.5 ) 72.6 per cent nitro 


ill percentages ot oxyge! 


Che 


and 


gen, and sn 


ind carb mn dioxide hvdrog« n con 


tent was appreciable, methane and 


cyanogen were tound Over a long 


melting period, samples taken every 


marked 


the at 


showed continual 
the 


Thus, 


flew minutes 


changes m constitution ot 


mosphere the carbon monoxide 


content, while high at the beginning ot 
a run, gradually becomes less, as does 
the hydrogen. The depletion of the 


carbon monoxide content may be de 


the interaction with alum 


the 


scribed to 


inum, since carbon dioxide content 


not vary concordantly 


aoes 


Gas samples taken from a granular 
. 


resistor electric furnace gave the fol 
lowing range of composition 12.4 to 
99 per cent carbon dioxide, 1 to 16.6 
pet cent carbon monoxide, less than 
1 per cent oxygen, and nitrogen high 


methane 
Che 

furnace, 
should _ be 


the 


and variable. Hydrogen and 


present in small quantities 
the 
charging, 
to 
With th 


stopped, the 


original atmosphere of 


immediately atte 


high in oxygen, owing ingress 


the door doot 


oT 
YTess 


sed and the air in 


oxveen already in the furnace combines 


red carbon ot the resistor 


his 
the hot 


hot 
dioxide 


t with 


ORKING under th 


behavior of a metal in_ th 

foundry htrows light « its b 

havior during welding, a_ re 

irch 1 arcwelding monel metal was 
made by P. D. Merica and I. G Scho 





1! 1! a puper re ently pr d 
( re t Ne York ect 
\1 1 Welding ociet Th iul 
i) \\ monel meta melted a 
brought t! correct Pitch that 
when it the right carbon content 
hich va ( ( yr { the us lrol 
0.10 to Os cent, a cast poured 
| I it eit i ch 1 i and 
mold ill 3 neitl v malleable 
ducti! nor n b , H \ 
eve the additi ferroma 
met c mat nese eth witl vu 
0.1 p cent mi con nesium wi 
tre molter ta nd a 1 
ingot poured subse tly will be bot! 


’ ( nd ductile 
it seemed apparent trom considerati 
he t t ithculties ene untered wu 2 
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and combines forming carbon monoxide 


Che 


d its hh 


occlusion of gases aluminum 


by 


ght allovs on melting is of 


al i 
interest rather from the standpoint of 
casting and working than from the 


standpoint of melting losses, but it 1s 


closely dependent upon the constitution 


of the furnace atmosphert 


ation is available as 


to the solubility of gases in aluminum 
as to their effects upon the properties 
of the metal, or as to their interaction 


with the metal at various 


temperatures 


Rosenhain has regarded the amorphous 
films surrounding the grains in metals 
as the vehicles or carriers of the dis 
solved vas, ind the gas as actually dis 
solved and not merely enclosed or sus 
pended m the solid crystalline aggre 
gate The gas absorbed in a metal may 
not be in the gaseous state but in solid 
solution and under high pressure, just 
as when salt is dissolved in water the 


salt is liquifed and exerts a pressure 


(solution pressure) 


Liquids, in general, dissolve less gas 


with increasing temperatures, but molten 


metals depart from this law and dis 


solve with increasing 


more gas teimpera 
tures Hence, the higher aluminum ot 
its light alloys are heated prior to pout 
ing, the more gas will be dissolved \ 
cording to the avalilabl iIntormation, the 
solubility of gases in liquid metals does 


Not 


date on 


not appeal! to obey Henry's law 


much work has been done to 


in aluminum, but 


the 


Cases 


(awyer states 
that hydrogen is predominant gas 


Metal Using 


welding that the metal melted by th 
arc absorbed so much oxygen from the 
urrounding air that it required re-de 
‘ it! t nake t again malleable and 
mun It may be observed that special 
deoxidatior ot necessary in oxacetylene 
weld eX the operator uses a rt 
duc flame hich protects the hot and 
molten met rom the at 
Wi le 1 ascertained — that 
ist as n metal must be deoxidized 
e ¢ into sand molds and ingots 
ilso n it be deoxidi n produci 
t ict ( veld And the a nt 
ch art id to be superi for this 
irpose a the ! is those used 1 
four nely magnesium 
, ines < rd ; 
imp ( this pp tion 
have ind it tl agents are 
emp! i e torm of alloy 
1 to n 50 100 sh and ap 
plied to tl velding rod of bare mon 
wire as a tl coating. It is obvious that 
the alloys used for this purpose must b 
s ifficiently brittle ind pre ferably sott 
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in aluminum Gwyer* found that cast 


aluminum which showed exceptional 
blistering after rolling into sheet and 
annealing contained 1/10 to 1/3 of its 
own volume in occluded gas, and that 
the composition of the gas varied ex 


ceedingly. For cast aluminum which 


found 


had given this difficulty, it was 

that the gas given off on heating varied 
as to composition as follows: Four to 
8 per cent carbon dioxide by volume 
0 9.5 per cent carbon monoxide, 1 to 


24.5 per cent methane, 55 


to 81 per cent 


hydrogen, 1 5 to 4.5 per cent Oxygel 
and 5 to 11 per cent nitrogen 
\ furnace which does not bring the 


products of combustion into contact 


with the 
sirable 


metal melted is regarded as de 


by some but it is 


the 


foundrymen, 


evident that if combustion products 


are not dissolved appreciably then ope: 


flame furnaces are entirely suitable. I: 
the light of the available evidence, oxy 
gen, nitrogen and hydrogen appear to 
be the most harmful gases—the first 
two because they combine with alun 


inum at normal melting temperatures 


and hydrogen because it appears to b 
readily soluble in the metal Probab! 
any commercial furnace can be operate: 
so as to give but relatively little troub! 
from dissolved gas, but if a. suital 


the 


appear that so 


molten flux cover is used on 


the metal it would 


the 


ot 


of present oxidation § difficu 


could be reduced 


that they can be powde red The 

hich we have found successful is ma 
up oO denatured alcohol contai ng 
po d Ol shellac to tl gallon (jt 
similar binders w 1 undoubtedly — se 
t we 

According to ou expericn¢ thi N 


this coating powder 


va within moderate wide limits, 
Css al re juirement bei to metre 
wnt he welded n ta ib ut the in 
Of manganese and silicon, and partic 


which are generally 


hagnesiun 


deoxidatior in the foundry 
should introduce from 0.05 to 0.50 
t magnesium om 0.20 to 1.00 
t sili ind at least 0.20 p 
nganese but an exces a 1 
ignesium ¢ silicon W te 1 to p 
lirty or brittle metal respectivel 


We have appli | these coatings 
] } 


SIMply VY Making a suspension ol 

powder in the dilute shellac solution a 
dipping the wire into it and allowing 
t dry The coating can also be ipp! 
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by brush, although at greater expense of 


time and with greater loss of material. 
[his coating we have found adheres well 
and will not be removed by packing and 
transportation. It 
but a 5/32-inch 
a pound to 600 


) 


will vary in thickness, 


on wire will run about 


feet and approximately 


per cent by weight of the wire. 


The alloys to be used in the prepara- 


tion of the powder may vary widely 
vhen consistent only with the condition 
that all must be powdered and that certain 
imits already noticed as to magnesium 
nd silicon content be maintained. We 
ive had entire success using  ferro- 
manganese or metallic manganese and 
ne of the silicon-manganese magnesium 
lloys produced by the Electric Metal- 
urigical Co., and having the fo'lowing 
imposition : 

Grade No. 1 Grade No. 2 Grade No. 3 

Per cent Per cent Per cent 

fagnesium 25 to 30 14 to 16 8 to 10 
langanes 20 to 25 27 to 33 45 to 50 
Silicon 35 to 40 45 to 5 40 to 45 
bor Max. 0.2 Max. 0.20 Max. 0.20 
Any of these alloys can be used alone 
in conjunction with from 1 to 2 
rts of ferromanganese Of course 
ther alloys or combinations can be used 
give similar results. We have used 
manganese-mangnesium-silicon al- 


Rough Grin 


OUGH grinding involves a large 
variety of work and generally 

is performed on swing-irame 

ind floor grinders Portable 

ers also are employed extensively 
it is not practicable to use large 
s. The swing-frame grinder may be 
1 for finishing parts that are too 
r too heavy to be ground on a floor- 


machine. As the wheel is mounted 
movable arms and because the cast- 
are comparatively rough, the wheel 


ibjected to considerable vibration 


tne 


foregoing reasons it is impor- 
to select the correct wheel grit and 
If the grade is too soft the 
is lable to wear out-of-round, 
ng excessive vibration. If it is too 
it will glaze readily. The wheels 
swing-frame grinders should be 
ted between safety flanges. 
grinding steel castings on large 
s, 20 inches in diameter and over, 
se combination grit in a_ hard 
such as American corundum 
combination grit, Q grade, will 
good results Smaller wheels 
be used in finer grits Coarse, 
t-grit wheels, however, are pro 
uthor is manager of the E. D. Bishoy 
eveland, agent for the American Emery 
Works, Providence, R. I 
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No. 1 


junction 








] 


lovs 


No. 2 
equal 


and alone and in von- 


with parts of ferro- 
manganese and have not been able to ob- 
much the 


with composition. 


between 
different 
alone 


difference 
the 
Ferromanganese 


serve re 


sults 


with %4 


or 


ferrosilicon give good welds at 


times, but consistent- 


lv 
with 


they are not 


as 


sound and ductile those made 


the 
magnesium. 


as 
of 
to 


simailtaneous 
The latter 
ol the 


use some 
the 
al 


aid in 


seems be 


essential part and 


the 


coating, 


though manganese and silicon 


and in 
the 


deoxidation 
fluidity 


producting 
metal, 


proper 


of molten and con 


sequently a good weld surface, they 


serve perhaps also in large part as a 


The 


also 


for the magnesium. 
it 
the 
gets 


diluting carrier 


latter be is 
to 
oxidizes 


The 
protect 


cannot ground and 
in 
it 


and 


reactive be used 


it 


tno pure 
form before into 


as 
weld. 
to 


the manganese silicon 
it 
A _ nickel-magnesium 
nickel-sili 


con-magnesium alloy of similar type could 


it until is absorbed 


weld. 


act 


in the molten 


vickel-copper-magnesium — or 


he used as well for magnesium carriers 
as they are also brittle. Welds made 
with these deoxidizers are sound and 
practically as ductile as are welds oy 


ordinary varieties of low-carbon. steel 





BY E. D. BISHOP 


excellent results 


steel 


ductive of for grind- 
Wheels, 16 
16 grit, 


satisfactory 


ing manganese 


safes. 


inches in diameter 3-inch face, 


}? 
this 


grade, have proved on 


work Under some _ conditions, 


coarser or finer grits can be 


The 


$1ze 


employed. 
the 
the 


correct selection depends on 


of the work, size of wheel and 


finish required. It 
to 


is 


neces- 


the 


frequently 


Sar\ experiment to determine 


most efficient grit and grade. 


Small 


advantage 


portable grinders are used t 


for cleaning large castings, 


especially those having Surtace depres- 


sions that cannot be reached with large 


or wide wheels Portable grinders are 


flexible 


The flexible shaft units 


oi two general types, namely 


and fixed shaft 
are driven by compressed air, electric- 


The 


power 


itv, or through an overhead drive 


fixed-shaft outfits embody a 


plant, either an electric motor or a 


compressed air engine, direct-connected to 
the These 


are productive of excellent results when 


grinding wheel machines 


equipped with wheels of a suitable grit 


and grade for specific operations. The 


wheels range from 6 to 10 inches in di- 


ameter and are from % to l-inch wide. 


» 


el castings, 24 grit, R 


For grinding ste 





ing With Special Wheels 


197 





Aside 


Oxidizer described, arc welding with mone! 


from the use of the special de 


metal is not essentially different in detail 
from that with steel. With 
thick , 


5/32-inch 
welding 


work %-inch 


and over, a diameter 
metal should be 
1/3 to 1/4-inch 
to 1/8-inch wire is required, the best 
180 to 200 to 125 


respectively. 


wire of monel 
used, and for 


work from 


2/2 
3/322 


currents being and 75 


amperes 
It is preferable to make the whole weld 


at to 


one operation and not build it 
in successive layers, as the latter 
will likely give cracks 


The weld should be 


the surface, as there are almost 


up 
method 
and unsoundness 


well above 


built up 
invariably 
small pinholes just under th of 


the weld, even with best welding practice 


Surtace 


An important variation from usual prac 


tice with steel is that of making the weld 
ing rod the positive pole instead of the 
work. When the latter is made positive 
the metal tends to drop from the elec 
trode and does not flow freely and con 
tinuously. 

rhe plate, rod or casting to be weld 
ed should be well cleaned of all scale by 
grinding or machining on both sides of 
the edge and it is well to coat these 
edges, by the use of a brush, with th 
same deoxidizer as is used on th vd 





grade generally is satisfactory. For cast 
iron grindings, a carbide of silicon 
wheel, such as 24 grit, T grade car 
bolite, will give good results 


Contract New Foundry 


he Consolidated Machine Tool Corp 
Wilmington, Del., has awarded th: 


ti Con 
tract for a new steel foundry to Beling 
Bush Co., Ine., Philadelphia W ork 
will be started immediately Che build 
ing 1s to be of brick and steel, one story 
85 x 250 feet, with pattern shop i 
one wing. Two overhead cranes are to 
be installed by the builde: his nt 
will be known as the Hilles & Jones 
Co 


Increase Casting Output 


The Standard Foundry Co., Racine, 
Wis., producers exclusively of the high 
grade automobile cylinder block castings, 
have leased the large, new and complete 
ly equipped gray iron foundry of the J 
I Case Plow Works, Racine, Wis., 
thereby enabling the Standard Co. to 


triple present tonnage. The Cass 


he 


foundry 


will devoted exclusively to cylinders 

















How and Why in Brass Founding 


By Charles Vickers 











Cheap Ferrule Mixtures 


We are trying to make brass ferrules 
and would like to get a suitable mixture 
them of 
And 
lead 


are 


Can we make 


the 


for the same. 


brass scrap, bought on market ? 
what additions in the way af sinc, 
and aluminum should be We 
gating them four in a mold, the ferrules 
being vertical with the the 


enter of the square formed by them and 


made ? 


down gate m 


runners are straight with a broad gate 


into cach casting. 


can be used for ferrules, but 
the 
be impossible to 


lead 


to cheapen it. 


Scrap 
known it would 
additions 
should be 


following 


unless analysis 1s 


advise what 
aluminum 


Use the 


of zine, and 
made 
loy: 
FOR FERRULES 


Cueap ALLoys 


Pounds Ounces 
er 11 
40 0 
5 0 

5 


SE Ere 0 


Scrap 
Zinc 


lead 


Thousands of ferrules have been cast 
to the formula. Do not pour it 
so hot that it smokes strongly as it is 
fluid run well. 


ferrules 


above 


highly metal and will 


If the 
thick they can be 
described, but the 
run that way in 
loy. These are cast one to a 
the latter is placed on tep of the ferrule. 
It is a three-legged gate with the legs 


are small and rather 
run 
large 


any 


gated as 
will 

al- 
and 


when 
ferrules 

never metal or 
gate, 


joined on top of the green-sand core 
at which point the down gate, which 
is about 74 inch diameter, 1s attached. 


On top of the down gate a wide head 1s 


needed, for a miss in pouring means a 


bad casting 


Special Aluminum Alloy 
Resists Pressure 


V’> should like to learn if it ts stand- 


practice to cast aluminum tanks to 


ara 

withstand a pressure of from 50 to 7 
pounds We are making 3-gallon ca 
pacity tanks which at first leaked around 
several small bosses located at various 
points. We stopped the leaks at those 
points by use of chills, but we can- 
not close grain of the metal suffi- 
iently to event tks at other points 
The core ts just a -inch shell made on 


are quite certain tt yields 
contraction of the 
responsible 


an arbor and we 


sufficiently during 


casting and therefore is not 


for seemingly invisible cracks that would 





cause leaks. We shall appreciate your 
suggestions. 
Ordinary alloys of aluminum will not 


withstand pressures of more than a few 


pounds on account of the coarseness ot 
grain. To withstand any considerable 
pressure it is necessary to close the 
grain of the metal and this can be done 
by increasing the amount of the harden 
ing agent in the alloy. Thus a No. 12 
aluminum will contain around 92. per 


cent aluminum and 8 per cent copper if 
materials. The 
remelted 


made from new same 


from material 


1 to 2 per cent 


alloy if made 


will contain from iron 


anc possibly a small amount of 


To 


to gases 


zinc 
impervious 
the 


produce a metal more 


and liquids under pressure, 


copper content is raised to as high as 


cent. This makes an exceedingly 
that hold 
In addition to the foregoing, 
the 


for the express ‘purpose of resisting pres- 


12 per 


close grained metal will pres- 


sures well. 


special alloys are on market made 


sure. One of these has been employed 


resist water 


to 300 pounds per square inch 


extensively to pressure up 


Glass Used To Protect 


Metal from Flame 
We would like to 
glass is used in brass; is it 
a flux, or merely protect the 
metal from the flame? Also is it possible 
to make castings from brass melted in 
oil-fired tilting furnace 
that will stand a high pressure. 


learn why liquid 
melting 


does it 


an non-crucible 


sy liquid glass, we suppose that 
molten glass is meant. Glass is used 
by some melters, and simply acts as 


a covering to the metal, protecting it 
from the 
fluxing 


combustion. It has 
The sticky 


to be skimmed off the metal renders it 


gases of 


no action. mess 


objectionable to some melters under 
certain circumstances; but in cases 
where the blast is strong enough to 


blow charcoal off the metal, some sub- 


stance of a glassy nature has to be 
used to prevent the metal from burn- 
ing. 

There is no reason why pressure 
castings cannot be made from metal 
in non-crucible furnaces The _ fuel 
and air can be adjusted to prevent 
oxidation of the metal. If the metal 


is free of oxides, and the castings have 


been properly gated and _ fed, they 
will stand pressure, as well as cast- 
ings made of metal melted in any 
other mannet 


798 


Duplicate Articles Die- 
Cast in Aluminum 


We desire to learn tf there is such a 
thing on the market as a permanent mold 
for casting aluminum. We mak: 
thousands of duplicate castimgs and 


a permanent mold to advantage 
appreciate 


able fe 


could use 
ell 
may be 
No; 

market 


md any imformation you 


give Us. 


there is no mold or 


the 


permanent 


the for outlinea 


Aluminum is 


pur se 


being cast in molds more 


or less permanent; that is molds that 


can be used for more than one casting 


thousands of castings fron 
This 


and 


in fact for 


each mold. process is known as 


manufacturers who have 


this 


die-casting 


achieved success in particular lin 


are very secretive about it because it 
them 
difficulties 
the process on a paying basis. 
feel like 
experience to the public to 
ulate competition against themselves 

The 


theref« re, is 


has 


the 


cost large sums to overcome 


put 
Naturally 


encountered and _ to 


they do not presenting — this 


costly stim 
the 
that a 


answer to foregoing questior 


permanent mold car 


not be purchased for example, like on 
may buy a melting furnace. The art 
has not reached that state of develop 
ment, and it would be necessary to 
work out the process oneself. Castings 


as large as » pressure cookers would be a 
little large the method 
although quite large castings have been 
so made 


for die casting 


Monel Metal Composition 

We castings to make of 
monel metal and will appreciate your sup 
plying us with a formula for it. 


have some 


A typical analysis of cast monel meta 
is given by Paul D. Merica. superinten 
dent of research, International Nickel ( 
0.25 


iron, 


Manganese, 
per 


as follows: per cent 
0.18 1.90 per 


cent; silicon, 1.06 per cent; sulphur, 0.03 


carbon, cent; 


per cent; copper, 28 per cent; nick 
68.58 per cent, approximately. 

It is not advisable to make the alk 
from any formula, as monel metal is 
natural alloy; that is, it is made fr 
ores by smelting methods. It car 
purchased in ingot form. As_ mot 


metal has a high melting point, a furna 


capable of reaching a steel-melting ten 


perature quickly is what is wanted. 


is a good plan to make the castings 
molds. 


dry sand 
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Changes Design of Electrodes 


New Furnace in Steel Plant of Well Known Italian Corporation Has Sealed 


Electrodes To Prevent Oxidation through Contact with the Air 


ACK of pig iron and coal in- 
duced the Fiat works in Turin, 
Italy, to build an electric fur- 


nace, which would make 


sible the 


pos- 


economical manufacture of 


ordinary steel in quantities. For 


some years in the steel foundries 


Fiat 
furnaces of 5 to 6 tons capacity. Re- 


of the works there were six 


sults with these were so_ favorable 
that in the reconstruction and renewal 
of the smelting equipment the original- 
Martin 


abandoned and a new steel works was 


ly installed furnace was 


erected with four electrical steel fur- 


naces of 15 to 20-ton capacity and 


two smaller ones of 3 and 6-ton ca- 
This installation 


later was removed to further 


pacity. electric steel 
increase 
the four to eight furnaces. Because 


sealed 


trodes and their unusual efficiency the 


of its new hermetically elec- 


performances and advantages of this 


latest furnace should be of interest. 


In designing the furnace, 


BY G. VITALI 


shortest time to 
alter the crown of the furnace. 


Multiphase 


space of 


current is used, 


change 


Lower Voltage Employed for Refining Operation 


or 


be- 


ing supplied at 21,000 vc'ts from the 


Elettricita 
built by 


Societa Alta Italia. 


furnace, Demag of 


consists essentially of a 


well stiffened-plate housing 


with 


The 

Duisberg, 
cylindrical, 
an 


arched bottom, in which are two seg- 


mental cylindrical railway tracks mak- 


ing it 
nace in 


possible to tip the 
both 
furnaces in the 


directions. 
works are 
by a hydraulically-driven 


paratus, the mewest type is 


electrically. 


entire 


While 


tipping 


fur- 
some 
operated 
ap- 
tilted 


The furnace casing and its refractory 


lining has only two openings, a large 


port in front 


material and the removal of the 
and a smaller one on the opposite side 


tapping of the metal. 


Removal of the 


for the 
slag in the 


facture of steel is of 


importance 


for the charging of the 


When the Fiat furnace is tilted slightly 
the slag flows off under the charging 
floor into a _ stationary but movable 
container. 
Especially noteworthy is the 


struction of the 


con- 
electrodes of this 


three-phase furnace. The three graph- 


ite electrodes with their auxiliary 
equipment rest upon a special bridge 
as in Fig. 1. Each electrode with 


its equipment including motor, can 


be exchanged during operation for an- 
otuer electrode in about 30 minutes 


After the bridge has been removed, 


th: cover-ring can be lifted from tne 
arch, so that a removal of the arch 
or of the I.ning is possible 

It is said that the excellent results 


of this type of furnace construction can 
back to the fitting 
ot the electrode packing and the meth- 
od of cooling. Upon the curved arch there 


be traced careful 


is a double walled water-cooled cylinder 


which hermetically seals the electrode 





Masera,. of 
that the fol- 
lowing features for a fur 


Cav. Carlo 


Turin, felt 


nace of this type would 


be desirable: 


I. Producing and_ ob- 
taining an unconditional 
1eutral atmosphere in the 
hearth during the 
entire period of the opera- 
tion. 


space 


2 Using an uninter- 
rupted working electrode, 
vithout stopping the pro- 
ess of the furnace or dis- 
mounting a part of the 
sealed electrodes 

3. Obtaining a_ theoreti- 
il period of melting of 
ibout 2% hours up to the 


nish, and with suitable 
old charges 
4. Reduction of the 


wer and electrodes con- 

imed in comparison with 

ther furnaces in present 

S¢ 

5. Increase of the life 
the lining in the crown 
id the hearth of the tur 


ice, | 





6. Obtaining the great- 























as illustrated in Fig. 2. 


To the electrode clamp, 
whose movement is operated 
by two spindles automati- 
driven by a 


cally motor, 


a second cylinder is at- 
tached which is telescoped 
over the cooling cylinder 


packed 


the electrode 


e and snugly with 





The air- 


tight packing prevents 
a combustion of the _ elec- 
trodes and tends to give 


a considerably longer life. 
The 
tion in the furnace is re- 
duced to 2.8 kilo- 
molten 
With the new 


of electrode, a 


electrode consump- 
or 3 
grams per ton ol! 
steel. type 
luminous 
arc appears at the end of 
the clectrode, while at a 
less distance from the arc 
the cross-section is re- 
Since 


duced but slightly 


the air-tight packing pre- 
vents the flame from go- 
ing out, it follows that in 
the interior of the furnace 


no circulation of the air 








st facility in the con- | takes place. Therefore 
truction and demolition | 
1 order to be able in the i when the charging door is 
aaa opened, no air is put 
: s ted fro - ‘ . : ° 
ee ee FIG. 1—LONGITUDINAL SECTION OF THE NEW ELECTRIC into circulation. More- 
well MELTING FURNACE INSTALLED AT THE FIAT WORKS over, it is claimed 
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that no heat is consumed for heating 
the air that sweeps through some types 


ofelectric furnaces; consequently the 
atmosphere over the bath of metal re- 
mains constantly neutral or at least 
reducing. Use of cast iron or any 
other method of carbonization is al- 
most unnecessary, since the carbon 
already present in the bath of metal 
is scarcely oxidized. A small amount 
of flux is sufficient in order to give 
the metal a certain amount of carbon. 

As to the operation of the furnace 
the following will be found of in- 
terest: As a rule two pressures can 
be employed—one of 130 volts and a 
lower one of 75 volts. In the first 
and longer period of the melting 
down of the solid charge, 130 volts 
are consumed, to introduce the greatest 

















a cinsanenial 





FIG. 2—AN INDICATION OF THE WEAR 
OF THE ELECTRODE WITH THE NEW 
PACKING ACCORDING TO THE FIAT 

METHOD OF CONSTRUCILION 


pressure of current possible. For, the 
second or refining period of the melt, 
75 volts is enough to bring the molten 
bath to a pouring temperature of 
about 1750 degrees Cent. The oil 
transformer for the 5 and 6-ton fu 
naces is measured with the triangular 


connection of the primary circuit for 


a production of 2000 kilovolt amperes. 


The primary circuit is cut in upon 


the shaft; thus the work is lessened to 
1150 
the 
is transformed 


kilovolt-amperes. Corresponding- 
current in the secondary circuit 


The 


to 


ly 


sec- 
the 
there 


into 75 volts. 


ondary circuit is connected 
shaft, and 
12 pliabl 


a total cri 


for each electrode 


conducting cables, hav- 
ing ss-section of 4800 square 
millimeters, The the 
shaft is laid in the 
of the furnace Thus 
of the equilibrium is 
as possible, and it 
to start the furnace with only a lumi- 


are 


center point of 


immediate vicinity 
continuity 
little 


allowable 


the 
disturbed as 
is even 


notis arc. The furnace floor is covered 
with earth in addition in order to 
avoid the destruction of the induced 
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currents and the discharge between the 


metal parts. 

In the secondary circuit only the 
transformers are inserted for the am- 
pere-meter for the regulation or ad- 


justment of the arc and for the auto- 
regulator. All other units for 
control, registering, 
the primary 
the utmost pos- 
transmission the entire 
placed the 


matic 
measuring, 
apparatus 

To obtain 
short 


and 
safety are in 
circuit. 
sible 

transformation plant is in 


space which is under the charging floor. 
Some operation results are stated as 

follows: 

of 4675 kilograms 


Minutes Kilow 


S 


1. Tapping—Charge 
Hours 
First period.. 2 
Second period 0 43 65 
Charge of 4675 kilograms 
Hours Minutes Kilowatt hours 
period. . 2 7 2450 
period 48 670 


t hours 


at 
2550 
( 


2. Tapping 


First 
Second 


Altogether é 55 312 
-Charge of 4675 kilogra 

fours Minutes Kilowatt hours 
period 2 2 2500 
period 33 500 


ms 


rapping 


F irst 
Second 


Altogether.. 3000 


The 


fore, 


total current consumed, there- 


during 
to 


these tappings has 
9320 kilowatt-hours 
4675 


kilograms 


amounted or 


times 3 which 


ot 
14,025 
().66 


charge 
to 
of 


with a 


is equal on the 
kilowatt-hours 


be 


per 
that 
meas- 


average 
to observed 


the 


kilogram. It is 
all 


indicator 


and following 


the 


with these 
the primary 


All the 


the second- 


urements in 
circuit were inserted. loss 


the 
circuit 


in transformer and in 


ary with its apparatus there- 


fore is included in these combustion 
figures. 


As a monthly average it follows that 
1,341,160 


current 


with a total quantity of kilo 


and a con 
by the 
kilowatt-hours there was a 
0.68 


grams of cast steel 


sumption, measured recorder of 
937.000 
mean current of 
kilowatt-hours 
With this it is to be remembered 


the 


consumption 


per kilogram of cast 
steel. 
that 


holidays, 


no castings were made during 
the 
the 


although furnace re- 


mained alive with current, and 


this 
the 


current so lost is contained in 


preceding figures. 


Patents Powdered Coal 
Equipment 


lo lessen the oxidation losses in 
melting malleable iron in an air fur- 
nac fired with powdered coal the 
Grindle Fuel Equipment Co., Harvel, 
Ill, has designed and patented a_ fur- 
nace having burners which enter di- 


rectly into the chamber containing the 
hearth, and in such a manner that the 
creates a circulating motion in 
This is to bring -all 


flame 


the bath. done 
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parts of the bath to a high tempera- 
ture rapidly. 

This construction was first put into 
operation in 1919 and has since been 


installed in other malleable iron found- 
ries. The company recommends _ the 
use of its system of powdered coal, 
not only for melting furnaces, but for 


core ovens and annealing ovens. 


Extends College Service 
July August, R. E 


the engineering department 


During and 


Wendt of 


of Purdue university, Lafayette, Ind., 
visited 57 foundries in Indiana and 
interviewed 100 foundrymen in an ef- 


fort to assist in the solving of foundry 
Mr. Wendt who has had 
in 
of 


problems. 


extensive practical experience is 


charge of the foundry department 


the university. The trip was arranged 


connection with the engineering ex 


in 
tension work offered by the _ school. 
As a result of Mr. Wendt’s visits, 
many of the foundrymen announced 


themselves in favor of holding a con 


ference at the university next spring 


A number also expressed their willing 
ness to take students into their plants 
summer vacation period. 


during the 


Completes Sea Coal Plant 
The Consolidated Foundry Supply C 


30 Church street, New York city, re 
sea facing 
the 
220 


Youghiogheny gas caai, 


cently completed a coal piant 


at Wyano (near Irwin), Pa. plan* 


is built immediately adjoining eres 


f high grade 


which furnishes an inexhaustible supply 
Shipping facilities are provided over the 
Pennsylvania and Baltimore & Ohio rail 
sidings eight cars 


The capacity is 


roads, and on these 
can be loaded at a time. 


200 tons per day. 


Opens Large Sand Pit 


Che Northern Refractories Co., whose 
ma.n office is located at Ridgway, Pa., 
has opened up an enormous tonnage of 
a loosely agglomerated sand on its 
property at Hutchins, McKean county 
Pa. This sand contains a natural bond 
and when milled and screened to size 
forms a molding sand for gray iron 
Test shipments have been made to sev 


eral foundries and the company has pré 
to ton 


On account of the nature 


monthly 
of the 


pared handle a large 
nage 
original’ sand and the low 


the 


percentage 
moisture 
to 


present company expects 
he 


be able to ship at any season of th 


year. 


The Norwalk Iron Works Co., South 


Norwalk, Conn., has merged with the 
Automatic Carbonic Machine Co., Ps 
oria, Ill., the plant and equipment of 
the latter being moved to South Nor 
walk. 















John P. Pero, Malleable Foundryman, Is Dead | 



















OHN P. PERO, recently con ing. On Feb. 1, 1856 he was indentured as and methods of control tending to im- 

nected with the Canadian Steel an apprentice molder and in the succeed- prove malleable practice and to raise the 

Foundries Co., Ltd., Montreal ing 12 years he gained an enviable reputa- quality of the castings to the high plan 

in an advisory capacity, died tion as a skilled mechanic on heavy cast at present maintained throughout this great 
at the age of 66, on Sept. 23 and was ings in various New England cities in industry 





buried on Tuesday Sept. 26, at Indian cluding Worcester, Springfield and Fitch- Mr. Pero always was deeply interested 
Orchard, Mass. In December 1919 Mr. burg. In 1882, the young journeyman, in promoting educational work long 























Pero retired from active work, atthattime then in his 26th year accepted his first foundry lines and in 1887 conceived th 
having rounded out fifty years of color- position as a foreman molder. Since idea of forming an association among 
ful participation in the foundry industry that time he has been prominently iden foundrymen with the object of promoting 
and eleven years continuous service as_ tified in the management of some of the an exchange of views on technical and 
general superintendent and sales manager leading foundries of New England and _ practical subjects connected with foundry 
for the Missouri Malleable Iron Co the Middle West, including such repre practice. To that end he was instrumental 
East St. Louis, III Thirty years had sentative shops as Yale & Towne Mfg. in organizing the New England Foundry 
been spent in the gray iron field and the Co., Stamford, Conn.; Malleable Iron Foremen’s association, believed to be th 
remaining twenty in the malleable iron’ Fittings C« Branford, Conn., and the original American association devoted to 
industry where he was acknowledged as Missouri Malleable Iron Co., East St. educational work among _ foundrymer 
an authority not only on all phases of Louis. He introduced many innovations He served as secretary of this associa 


the 


technical 








mem- 
Ame ri- 


rymens 





always 





moting 


director 


inceptior 







é public schools 


as president in 1916 







Waltham until and h vork while 











| nd then 





such ut outstand- 






















moved 


ing 


where 


the 





sam 
1917 
Mr 


atter 


auca 


exX- 





views 





, 
practical ex- 





and genera good 















































ence and a fellowship among 
t application foundrymen Mr 
the study of Pero is survived 

events and by one son J 
lems incident P. Pero Ir and 
his chosen call- JOHN P. PERO three daughters.“ 
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Bill Discusses Pulley Molding Problems — 
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ERCHED a 
what the nimble fingered authors 
best 
refer to as a coign of vantage— 
the top 
bank 

interesting hour 
Neither of 
line 


few days ago on 


of our sellers are wont to 


the same in this instance being 


step leading into a down town 


Bill and I 
watching a 
a single individual in 


spent an 
parade go by. 
us knew per- 
only had a slight 
knowledge of — the 
the sake of stirring 
because I entertained 
the 
that the parading business was overdone 
that 
I claimed that a person could stand 


sonally and indeed we 
others. 
Bill up 
settled 


intimated 


newspaper 
More for 
than ary 
convictions on subject, | 


ind really it meant nothing after 


all. 
m the same step we were on any day 
in the week and almost any hour in the 
day, provided some officious porter or 
policeman did not order him to move, or 
the case might be, and 


human 


run him in, as 


probably would see just as many 


beings hurrying past in a given time. 
Because they have no flags, uniforms or 
bands, no one pays any attention to the 
traffic 


feature 


usual daily jam 


Some peculiar about a parade 


attracts a man’s interest and curiosity 


For some the attraction is stronger than 
for others and a few never are so happy 


is when they have the opportunity to 
drape some form of distinguishing gar- 
ment around their person and to walk 
down the middle of the main. street, 


either m their own, or any other town. A 


street by any other name smells as 


sweet on a hot day, to a parade fan 


Others are content to stand on the 
side lines and watch the more or less 
orderly procession file past. I asked Bill 


if he ever stopped to consider that these 


two parties re necessary, one to the 
other. Together they make up a har 
monious combination, but 
separately, neither would 


amount to a pin of snuff. 

I suppose if I had stopped to fi 
think I have realized 
that the simile was rather far 
fetched, that old 
smelly, sneezy habit practical- 


would 


since dear 








my attention to the fact. However, he 
said nothing and I continued to the 
effect that if there was no parade, p2o- 
ple would not stand like a flock of 
penguins, lining the curb for hours on 
both sides of the street. On the other 


hand if the people on the sidewalks, the 
to display 
marchers’ enthusiasm 
I can imagine nothing 


non-paraders, ceased any in- 
the 
would evaporate. 
more pathetic than a band of gaily cap- 
lads all tricked out in 
costumes marching through the 
town where no person on the side- 


to admire 


terest, soon 


arisoned fancy 
streets 
of a 
walk instant 


paused for an 


them or, even gave a momentary glance. 

“Tf you have any time to spare”, said 
Bill “it is a that 
not with speculating on some 


subject within the bounds of probability. 


wonder to me you do 


occupy it 


I have heard many descriptions defin- 
ing the height of foolishness, but when 
I hear a man worrying over something 
that never is going to happen, I feel 
convinced that he has reached the peak, 
the pinnacle, the top-notch of  sim- 
plicity; that senile decay is well under 


way and that he is on the way to squirrel 


town. Men always have paraded and 
always will and just as surely as it af- 
fords them a certain amount of pleasure 


to go high stepping down the street, so 


other men and women will continue to 
derive pleasure from standing on the 
curb and watching the show. Besides, 
in these modern days, there always *is 
the chance that one’s face may be 
visible when the picture of the parade 


is flashed on the screen in the neighbor- 
hood theater 
“History 


stories of 


a few days later. 
made up of 
kind 


principally is 


parades of one and an- 


Yer Ha Nose€iesT 


Biko | Ever MET 





described so 
with 


that 
musically—if a_ trifle at 
the well known antipathy of wild animals 
other—in the old camp meeting 
hymn dealing with Noah ark 
Do you remember how the animals went 


other, including one 


variance 
for each 
and _ his 


in three by three, the bear, the bug and 
the the 


arithmetical progression, the ant caustical- 


bumble bee and later, along in 
ly inquired if the elephant knew who he 
was shovin’? In that true 
that our humble four-footed friends—and 
some that 
footed and not so humble 
Noah 
and their 
and did the cheering. 

“T am not a farmer and do not pretend 
intimate knowledge on the 
stock, but I 


rabbits at 


instance it is 


are neither four nor two 


did the parad 
and his 
the 


ing; while and his wife 


three sons wives, sat on 


rail 
to any sub 


ject of caring for live 


owned a family of one time 
and basing my opinion on the experience 
I gained at that think I 


quite safe in making the assertion 


am 
that 
Noah and his wife and his three sons and 


time, I 


their wives, cheered much more lustily 


threw more heart into it as it were 


when they saw the tail end of the parade 
Mount Ararat, 


wecks 


leaving the ark on than 


on the day several before when 


the first of the motley gang marched up 


the gang plank. 


“A few months ago in Richmond, Va.., 
during the week of the Confederate 
Veterans Reunion, Ihad an opportunity to 
witness a parade that gave me more 
pleasure than any other of the many 
I have seen since that far away day 
when I stood near Riverside Drive in 
New York and listened to the cheering 


that welcomed Admiral Dewey home from 
the Phillipines. 

but it 
enthusiasm, 


That was an impressive 
lacked the 
the whole 
and 
the 
paraders, 

the 
time 


spectacle, 
the 


spontaneity, 
hearted sym- 
co-operation be 
spectators the 
that characterized 
event in 


pathy 
tween and 
the 
the 


recent one 
Con- 
the 


the 


capital of 
Many of 
were familiar, 


federacy. 
features 








National guard in their 
uniforms, shakos and 


local 
fancy 





ly is obsolete and I rather ex- 
pected that Bill would direct 


ANSWERING 


CIVIL 
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QUESTIONS IS BILL'S SPECIALTY 


nodding white plumes; middle 
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the world war in kahki, but, 


these men through age and 
infirmity and others, in deference to the 


prisingly large number, animated 


youth carried them through the hardships 


but when the handful of men who repre- 


the famous Louis- 
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what I did, or how I fet. The sight 
of these old, old men, many of them 
withered and stooped, not dressed in 
the smart, official gray-blue veteran uni- 
form, but dressed in the old Southern 
gray of 60 years ago, with blanket roll 
and haversack strapped on their backs, 


service instances cocked at 


a jaunty angle over long, streaming white 


caps in many 


hair, with rifles carried smartly at 


shoulder arms and marching behind a war 


worn and weather beaten silken banner 


powder stained and shot to ribbons, was 


enough to electrify anything short of an 


Without 


why, or to analyze 


Egyptian mummy. waiting to 


ask itself its feelings, 
the crowd drew on the everlasting springs 
that 


alive 


keep courage and justice and truth 


and yielded tribute to these virtues 
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object of providing more fintsh, but in 


both instances the ring simply was made 
thicker the The 


have in casting 8 


than pattern pulley I 


old 


12-inch 


mind, an feet in 


diameter, with a face, 1l-inch 


thickness of rim, used as a 
the 


larger in 


was pattern 


and naturally mold had to be 2 
inches 
the 
“Cast 
under 


this 


diameter to compensate 


for contraction 


iron contracts “%&-inch to the foot 


ordinary circumstances and while 


contraction can be provided for on 


small castings by a little extra rapping 


in the case of large castings made from 


originals, provision for contraction must 


be made in some other manner A row 


of lagging strips 1%-inch thick, set 


close together, vertically, around thx 
1 the 


siae 


out 


circumterence of solved 


pattern 
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Neither apparently was 
any good reason why 


seen 


















PATTERN AND LAGGING STILL 
PARTING FOR LAGGING STRIPS 


IN 





impersonated by men who had _ fought 
for a prin iple” 

“I'll have to admit” I said “that you 
have made out a fairly good case for 
parades and why they should be con 


tinued; but if I am not unduly inquisitive 
and if the question does not involve any 
might [I 


what you were doing in Richmond during 


breach of confidence, inquire 


the festive season?” 

“No harm in the world in asking a 
civil question,” said Bill “I shall be 
equally civil, frank and free in answering 
you to the effect that what I was doing 
in Richmond is none of your business 


think you are the nosiest individual ! 
ever met, with the possible exception of 


for at one time 


He hated to 
make a job the same way twice and never 


gaffer whom I worked 


in a little shop down east. 
really happy unless he was trying 
ut a new job or making an old one in 
He the first man I 


ever saw making a pulley mold that was 


new way was 


wider in diameter than the pattern. I had 


lagged the inside and 


also on the outside, principally with the 


rings on 





the 
diameter, but 
thickness of 
made the job interesting 
could 
pulley 
shipped for a 
man 
me of 


is the 


one ot 


plates 


was rapped down on a level 
space o1 
sand 
ff flush 
plate. 


ered 





RIGHT—METHOD OF MAKING 





outside 
the ] 
the lactor 

Che 
written of telegr 
had a 
lower price 
but 


problem of increasing — th 
inch 


that 


how to maintain 


rim was 
customer 
aphed the 


have 


and new 


the 


people wheel 


than local 


charged, this happened to be 


those emergency jobs where time 


only lactor to be cr 


nsidered 


“The mold might have been made ir 


several ways but the fact that 


a round flask, a lifting ring and a set of 


\ 


for lifting the sand het ween 


the 


arms were available, automatically decided 
which 


plan to adopt Che lifting 
bed and 
filled 


and then 


ring 
the 
1 the inside of the ring with 
butted 


the 


which was scraped 


with the 


The 


mito 


upper Ssuritace ot 


iron pattern then was low 


place, centered and supported 


on several pieces of %-inch plat The 
pieces of plate were scraps from the 
boiler shop of no particular shape and 


were employed to provide %-inch stock on 
the 


lower edge of the pulley rim for 
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They held the pattern %- 





cleaning up. 
inch above the lower parting line until 
sufficient sand had been rammed under 


the arms and hub to support the weight, 
then they were withdrawn. 

“The inside of the mold was rammed 
in the usual manner and a parting was 
made along the center line of the arms. 
Parting sand was sprinkled over the sur- 
face and an individual lifting plate was 
set between each pair of arms. Lifting 
bolts, long to extend 
cope, were screwed into the plates and 


enough above a 
then the remaining space inside the pat- 
tern was filled with butted and 
scraped off a little higher than the rim 
of the pattern. 

“A parting was made on the outside 
than the bottom edge of 
in other 
the 

Parting 
strip 


sand, 


1%4-inch lower 
the 
straight 
the ring. 
sprinkled the 
exposed between the ring and the pattern 
and then the drag part of the flask was 
placed in position around the pattern. A 


in a 


of 


pattern, or words 


line with upper surface 


sand was 


of 


lifting 


on narrow sand 


row of lagging strips each piece 12% x 


1%, x 1 inch was set vertically around 
the exterior of the pattern. Riddled 
sand shoveled in behind them held the 


pieces in place until the entire ring was 
From the will 
be that the lagging extended %- 
inch below the pattern and the same dis- 
against the 


completed. foregoing it 


noted 
set 


tance above, also it was 


pattern in such a manner that the radius 


of the wheel was increased 1% inches. 
The extra %-inch in each case being 
provided for finishing. 

“The space between the flask and the 
lagging was rammed full of sand and 
then a parting was made flush with the 
top of the lagging and extending from 
the center to the flange of the flask. 
Gate pins and risers were adjusted on 


the hub where a small parting had been 


made and then a cope was set on and 
rammed full of sand. After the nuts on 
the lifting plate bolts were screwed down 
firmly, the cope was lifted off and set 
down on suitable stands until after the 
pattern had been drawn. The cope then 
was returned to place, the nuts and 
washers removed from the bolts and 
the cope once more lifted, but this time 
without the body of sand comprising the 
interior the mold immediately above 
the arm The rim face of this body 
both ab ind below the arms wa 
scored wit long lifter and then rid 
dled sand rammed into the space 


—*. 


THE FOUNDRY 


between the body of sand and _ the 
lagging which had not been disturbed. 
No attempt was made to make a parting 
alone the center line because the sand 
above the arms was not to be lifted 
again. 

“The lagging strips were pulled out 


one at a time with a pair of pincers in- 
stead of wood screw and then 
the cheek part the lifted 
off and placed on stands where it was 
slicked, and skin dried 
Loose boards were placed over the part- 
ing left by the lifting ring and then the 
inside face of the mold was patched and 


the usual 


of mold was 


blackwashed 


slicked. A handful of cotton waste had 
been placed in the outer end of each 
arm opening before the mold had _ been 


closed. These patches of waste now served 


to locate the openings and after they 
had been removed, the openings were 
trimmed and finished into the proper 
shape. - 

“Usually the interior face of a mold 
of this character would not have been 
dried but on account of the unusual 


features connected with the molding, and 
also because of the time factor involved, 


it was considered advisable to insure the 


mold by a thorough drying. An _ oil 
torch was employed for the purpose. A 
wood fire served to dry the cheek of the 
mold which was covered with long 
strips of corrugated iron during the 
drying process. After the mold was 


dried the cheek was returned to place and 
guided into the proper position by stakes 
four the 

the lifting plate. 
the 


outer 
The 


basin 


which engaged lugs on 


circumference of 
cope then 
made up and the mold weighted for pour- 
ing. the into 
place, the upright bolts were removed 


Was set on, runner 


Before cope was lowered 


since they no longer were needed. 
“The casting was poured from a halt 
and half mixture of pig iron and good 


machinery scrap and although no analysis 
would approximate 
2.25 per 


manganese 


was made, it 
cent ; 
0.70 
The 
it was poured and th 
the 
The mold required a 


follows Silicon 


0.08 


about as 


sulphur per cent; 
per cent; phosphorus 0.40 per cent. 
hub 
core 
the 
little 


alter 
out 
set 


was fed 


was dug of center after 


metal had 


longer time to make than one mad 


under the casting 


routine conditions, 


represented work and 
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dimensions 
the same 
where the 
a ring and 


to necessary 


Now 


even 


checked up the 
in a gratifying manner. 
idea can be adapted 
available rigging consists of 
a set arm and also 


a pretty exercise where it becomes neces- 


of cores furnishes 
sary to decrease the diameter of a pulley 
from that of any given pattern.” 
“It may be a pretty exercise” I 
I want 


said 
“but I have had all the exercise 
for one day. You may count me out of 
anything further.” 

ill 


young fella, me lad, let me tell you some- 


“Exercise!” says brave “Say, 
thing, if you don’t do a little more exer- 
cising than you have been doing lately 
you will find yourself one of these days 
leading a one-way parade. You won't be 


with it on the return journey.” 


Dirty Iron in Flywheels 
By H. E. Diller 

We 
cycle flywheel 8% inches in diameter and 


Ouestion:- are making a _ motor- 
6% inches inside of the outside rim, with 
two balance pockets—the crank throw be- 


ing bossed in two places and irregular in 


shape. The flywheel weighs about 14 
pounds. We have made these castings 
from both loose and plated patterns, using 
snap flasks with bands, and with cast- 
iron jackets in pouring. We have poured 
the casting on center with horn sprue 
We have pro-gated it and have gated it 
on the rim, both top and_ side, with 


strainer cores and without strainer cores 
We have obtained our best 
ing this the 
three small gates through a core, but have 
of trouble the 


success pour 


casting from side through 


had a great deal because 
castings were dirty. 

We have considered the possibility of our 
iron being wrong but, as castings poured 
the heat 
satisfactory and castings off the same floor 
the difficulty 


the 


from same have been entirely 


are we believe is 


the 


casting. 


good, 
which moldet 
We 
skimming the ladle closely and have 


In 


excellent 


caused by way in 


watched 


used 


pours the have 


special fluxes fact we have ob- 


tained an casting except for 


the dirt which seems to be in spots around 


the rim. Our mixture runs about 40 pet 
cent scrap and 60 per cent pig. The iro: 
contains 2.25 to 2.75 per cent silicon. Coul 


S We OuGHT To , 
= Move. PARADE 5 
= OvER 
Ss 
= 
= 

SH=— 
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you tell us how to overcome the difficulty? 

Answer: The trouble seems to be in 
not having the iron hot enough. In all 
cases the iron should be at a high tem- 


perature when poured. The composition 


HERE large 


pulleys are required a complete 


only one or two 


pattern usually is prohibitive on 


account of the cost. However, 
several other methods of making the 
mold are available including the one 
shown in the accompanying illustration. 


In the skeleton segment, Figs. 1 and 2, 
A is a piece shaped to the outside cir- 
cumference of the desired pulley. The 
segment may be made to any convenient 
arc. of the circle, but usually is made 
from 2 to 3 feet long. The width at 4, 
Fig. 1, represents the width of the pulley 
face. B forms a connection between the 
rim A and the center C. A_ turned 
wood pin may be employed for a center 
at C on comparatively small wheels, 
but on large jobs it is necessary to pro- 
vide a steel spindle inserted in a suitable 


hole in the end of the arm B. The 
braces D,D, which of course may be at- 
tached in many ways besides the one 


outlined, serve to hold the segment A in 
its proper position. 


Fig. 3 is de- 
signed to produce a core that will occupy 
a definite amount of space in the interior 
of the pulley mold. Thus if the pulley 
has six arms, the core will take up one 
sixth of the 
fourth, and so 


The corebox shown in 


space, if four arms, one 

that the 
pulley is to have six arms the corebox 
Fig. 3. It 


open 


on. Assuming 


will be made as shown in 


is made in the shape of an frame 
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of the iron also will help to give you 
a solid casting. 
comes from the cupola should be approxi- 
18 The phosphorus 
should not be over 0.5 per cent, manganese 


mately per cent. 


Making a Pulley from a 


BY M. E. DUGGAN 


which can be taken apart readily and 
The arm G conform- 
ing to the shape of the desired pulley 
arm, is located by suitable openings, one 
in the inner and the other in the outer 
end of the corebox. It is made to pro- 
ject at the inner end F so that it readily 
grasped pulled out after 
the corebox rammed full of 
sand. With this type of construction it 
is necessary to cut the fillets on the ends 


of the arms in the sand after the core- 


reassembled again. 


may be and 


has been 


box has been removed. An alternative 
method by which the arm would leave 
its own fillets in the sand would be to 


form the arm pattern in three parts. A 
short filled part is attached permanently 
to the 
long, straight piece held between the two 
end pieces by After 
the core is end and 
the corebox is re- 


interior center of each end, and a 


dowels. 
first 


suitable 
rammed, 
next the other end of 


one 


moved horizontally, and then a long wood 
screw is employed to pull the center sec- 
tion of the arm out of the core. 


Cores may be made either in green or 
dry sand. In the that 
the requirements of 


green-sand 
the 
job in hand, it will be necessary to pro- 


event 


cores will suit 


vide a lifting plate, or a good grating for 


each core. The plate or grating, pro- 
vided with four suitable loops extend- 
ing to the upper face of the box, is 


placed in the bottom of the box before 
the latter is filled with sand and rammed. 


Silicon in the iron as it, 





805 


0.7 


should be between 0.5 and per cent 


0.12 per 
such fly- 
pop 


assistance. 


below 
gating 
One 


and sulphur should be 
A good way of 
the hub 


rim 


cent. 


wheels is at or two 


risers on the would be of 


Part Pattern 





be 
plate. 
A number of rods disposed according to 
accepted coremaking will fur- 
nish all the reinforcement. 

The outer wall of the mold is formed, 
either in a pit in the floor or in a flask, 
by ramming sand behind the 
Figs. 1 and 2. The sand is rammed to 
the top and then the segment is moved 
around a short 


Dry-sand cores, if mecessary, may 


made without either grating or 
practice 


necessary 


segment, 


distance and the opera- 
tions repeated until the circle has been 


formed. The cores are lifted, one at a 
time, and adjusted in the mold by 
measurement after which the hub and 
rim are covered with a number of flat 


cores, or by a flat cope. 


French Foundry Meet 


The the Asso- 
ciation Technique de Fonderie is fixed 


annual convention of 
to take place at Nancy, France, on Oct. 
5 to 8. The details of the 
yet 


arrangements 


are not made public, but a great 


taken in the 
attendance is 


deal of interest is being 


gathering and a good 


expected. A number of technical papers 


are to be given, to be followed bv dis- 


cussions. Arrangements have been con- 


sidered for the International conference 


which is to be held in Pgris next year, 
in accordance with the wish expressed 


at the recent foundry exhibition and 


conference in Birmingham, England 
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hree-Part Molds Advocated 


Advantages Claimed Are Increased Number of Patterns in the Flask, Better 
Arrangement of Gates and Runners and Elimination of Time Con- 
suming Methods in Preparing the Mold 








BY WILLIAM H. PARRY 













DVISING the use of 3-part into one casting cavity, while the run 








ners were designed to give the most di 





flasks in the making of cast- 





rect passage to the metal. 
Tight flasks were used and it was pos 





ings usually molded in 2-part 
flasks, on first thought, may ap 





sible to pour 40 sound castings to each 





pear absurd. However, conditions mci 






mold. This was 17 in excess of the 








dental to the rapid production of sound 








number of patterns spaced on the two 





castings, for example, those that have to 








“ ;, 2—PLAN VIEW SHOWING. AR 
withstand severe pressure, tax the in ea ; thea ue mat oe ‘ part flask plates as originally designed 
: RANGEMENT OF PATTERNS , ; ‘ 
genuity of the most expert foundryman. AND RUNNERS and from which not. one casting tree 
In the opinion of the writer many of the from porosity was obtained. 
difficulties may be overcome by employ work was planned for a two-part mold One decided advantage in using 





and the elevated runner method is that no at 





ing the 3-part mold. With the almost with gates attached to the flanges 
The castings tention need be paid to the runner or 





universal use of production pattern two longitudinal runners. 





gate positions in placing and spacing the 
patterns other than to keep in mind that 





plates it is not unusual to find that such were to withstand a hydrostatic pressure 





of 1000 pounds per square inch after 


plates do not always produce as many 





they must not be staggered so that the 





good castings as the number of pattern being finished all over, and hundreds ot 
casting runner shape departs from easy flowing 





thousands were needed. Every 









produced in this manner was porous and 








therefore it was evident that some other 





method of gating must be tried. 





Pattern plates were made by the doz 





en each embodying some new method. 





bu: they all failed. Finally, a mechanic 





not connected with the foundry force, 
sugested — the three-high idea. When he 


tried to explain how a two--part job 























could be made better in three boxes of 































FIG. 1—SECTION OF 3-PART MOLD AS. sand, he was considered insane; never FIG. 4—-TWO HALF LAYOUTS SHOWIN( 
SEMBLED THE SECTION IS ON theless in desperation the foundry man USUAL ARRANGEMENT OF GATES 
THE LINE XX agement tried his scheme. It succeeded AND RUNNERS 





heyond even the wildest hopes of the 















would seem to warrant. In fact im ; lines. Ho . . wletien 
' man who suggested it. owever, a fair variation trom a 

stances are not unknown where not a ‘ ‘ straight = line is llowabl Aon} 

. Phre plates were made, the runners . a alowanl Again, this 

single good casting has been tound after method lends itself to direct pouring inte 

the mold is shaken out. It ts not claimed the casting cavities and provides feeders 





to counteract gravity shrinkage in cast 





that improper gating in all cases is_ the 





but without 





CAUSE ol these failures ings with heavy and deep sections on 





each side of a light flange 





question it IS an important contributing 





] 


factor. It 1s not always good policy u On the original two-part flask plates 





designing production pattern plates to the gates engaged the flange so that the 





crowd as many patterns as possible into metal first flowed down then up in_ the 





the flask spac with the idea of imereas 








cope The upper hubs did not always 
: 





































ing production. Frequently under such fill, and when they did, sponginess was t 

conditions the result is exactly the re he found at the junction of hub and 
FIG FOUR QUARTER LAYOUTS : 

verse f what ts expected 7 2 ’ flange 

\ SHOWTNE \RRANGEMENT WHERI . : 

j egered section of a three-part SPLIT PATTERN PLATES In Fig. 3 1, B. C and D show fow 
mold assembled, showing the sprue and \RE USED quarter layouts of a similar piece ot 
runner the cope, the pop gates and split pattern plates, half on each side 
the upp rt of the castings im. the and about « half of th spruc were The illustration indicates that many pat 
cheek. an lower part of the cast attached to the cope plate, as shown in terns may he placed on, plates without 
ngs m_ the ig is shown in Fig. 1 Figs. 1 and 2 "he cheek plate carried any attention being pud to gates ar 

. 4 = ~ ; 
Fig. 2 show position and number of « patterns t the upper parts otf the runners, as they would be provided 
patterns on tl plate or plate s and the castings and the drag plate carried th im th cop ot 1 three-high mold I 
arrangement of 1 runners and gates, femaiming sections of the patterns. Pop the layouts as at 4, C and D. Fig 

io 2} sectio! f Figo n the li gates ’ ttached » € 1 of . 

Fig. 2 is a sect Fig. 1 on the lines i were attac te ich of the 40 are followed. 25 castings are possil 
' patterns, projecting upward just high while if B is employed 26 can be ol 

It will be noted t apparently thi enough to come flush. or trifle under tained. This is at least cight in exces 
is a simple two-part job. At first. the the upper surface of the cheek and en of what could he expected from the tw 

gaging with the runners at pornts shown part flask method 

From i paper nresented it ft nv I F ? s 

e ¢ ention at Fig. 2 The sprue was laced tl Thi ; 
of th American Foundryme dR ‘somaya - g ie hy F is so placed that This well repays the extra labor 
Rochester, N. ¥ 1 imrushing : irectly F i f | 
ushing metal did not pour directly ramming up a shallow cope to form. the 
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overhead runner. Pop gates are not 
showr on these layouts, though they can 
be placed on either hubs or flanges, 
their position at times being determined 


by the ease with which they can be sep- 


arated from the castings or located so 
that the following machining operations 
will remove all evidence of their pres- 
ence. 

In Fig. 4 the two half layouts A and B 
show the antiquated runners and gates 


usually employed to coax the metal into 
a two-part flask mold in an attempt to 


get sound castings. Layout 4 provides 


for a barely possible maximum of 33 


castings with a chance of losing one- 


third, while layout B can be crowded 
to account for 29 with a fair chance for 
The estimated 
favor of layout B, 

the 


the cav- 


a 25 per cent loss. loss 
percentages are in 
because of the run of 


and the likelihood that some of 


shorter metal 























FIG. 5—MIDWAY GATING TO THE 


FLANGES 
ities in layout 4 will be filled with air 
only. 

Fig. 5 is a layout of midway gating to 
the flanges, the fed 


the top runners located in the cheek and 


metal being from 


through uprights shown in section at 
Fig. 6. No great advantage in using 
this method is apparent other than that 
it may prove convenient on work that 


must be into the midsection of 


the 
Fig. 6 is a section of 


poured 
casting. 
AA 


feeding 


Fig. 5 at 
and illustrates the possibility of 
40 castings with only 16 upright feeders. 
This 
advantage, but it can be adapted to some 


arrangement is of rather dubious 


classes of work. Fig. 7 serves to illus 


trate how bad a runner layout can be to 
offset the 


virtues claimed here for over- 

head or bottom pouring. 
It will be noted that 41 castings are 
expected from this plate. This number 


is obtained by crowding as many patterns 
as possible within a prescribed space, re- 
Never- 
the crowding, there are 
spaces—A, B, C, D, E, F 
which 


gardless of future consequences. 


theless, with all 
seven waste 


and G could be utilized as in 


Fig. 2, 
that a 
the 


where the runners are laid out so 
metal form at 
This 
is like- 


ly to create serious trouble when cooling. 


will 
position as in 


mass of not 


sprue Fig. 7. 


condition, as illustrated in Fig. 7, 


how bottom 
made effective without horn 


Fig. 8 shows pouring is 


gates. Bot- 
tom pouring is no more expensive than 
method and is 


the ordinary successfully 
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SECTION THROUGH AA 


Note how 
the cope and 
gates and 40 
easily as the old-fash- 
fed one casting. As a 
matter of fact, it is easier by this bottom 
make 40 or 
100 castings than one with the horn gate. 
This 
but on 


employed on work. 
the sprue passes 
cheek the 
castings just as 


pressure 
through 
feeding runners, 


ioned horn gate 


pouring scheme to even a 
statement, 
that the 


handling of a single horn gate to place 


may appear to be a wild 


analysis it develops 
in correct position, or near it, and keep 
it there, involves molding skill of a high 
order. Moreover much time is consumed 
operation. The 
the gate, 
enough, requires an excessive amount of 


in the delicate job ot 


curving out while simple 
time. 
On the 


mold, a 


other hand, with a_ three-part 
proper 


flask equipment, and good pattern plates 


man with a_ machine, 


three molds 


mold) 


can ram two ofr 


(40 castings to a 


complete 


and can pour 
them off before the man using the horn 


gate method closes down his one mold 




















containing a single casting. 

In giving publicity to a scheme that 
FIG. 7—AN ARRANGEMENT BY WHICH 
SPACE IS LOST AT A, B, C, ETC., 
DESPITE CROWDING AT 
OTHER POINTS 


involves the ramming of an extra flask, 


he it ever so shallow, to pour castings 
that are usually made or 
flasks the 
doubt that 


readers. 


spoiled in two- 


writer is not unmindful of the 


will be expressed by many 
the 


increased 


Nevertheless, in 
the 
flask equipment, this method will succeed 


spite of 


extra labor and expense of 


sound cost 
It will be 
made of 


in making castings at less 
than any other known method. 
noted that 


as part of 


no mention ts 
the 


risers 


any of three proposed 























FIG. 8—APPLICATION OF BOTTOM 
POURING METHOD WITHOUT 
THE USE OF HORN GATES 








SO/ 


methods, that is left to 
study of the bottom 
Fig. 8, 
taken off 
hetter work 


individual taste 


A closer pouring 
system, as shown in 
dicate that risers 


would insure 


would in- 
each casting 

Another objection that may make some 
foundrymen hesitate before adopting this 
method is 


the extra labor entailed in 


sep 
arating the castings from the gates. A 
little study discloses the simple solution 
which is to first cut through the runners, 
lay the casting on their sides.. and cut 
through the gates. This method applies 
to nonterrous castings, gray iron cast- 
ings can be knocked off 

It is but fair to state that snap molds 


cannot be expected to give results com 
parable with tight flask 
The qualities of stiff 
flasks permit the placing of more pat- 
terns on a plate with a greater factor of 
pressure resisting 


those of molds 


binding metal 


satety,° than would be 
posible with snap molds even when pour 


ing jackets are used. 


Submit Coke Standards 
for Approval 


The American 
Materials 


Society for resting 
submitted its standard 
methods of laboratory sampling and an 
alysis of coke to the American 
neering Standards 
proval as a 
ard. 


has 


Engi- 
committee 
tentative 
methods 
committee of 


for ap 
% American stand 
rhese were formulated 
the society in co- 


operation with the American Foundry- 


by a 


men's association, the United States 
bureau of mines, and. the American 
Chemical society Che specifications 


are such that methods of coke analysis 


contorm as tar as possible with meth 


ods of coal analysis, making due allow 


ance for the differences of procedure 
that are desirable in the analysis of 
coke 

Che American Engineering Standards 


committee is 


desirous of learning the 
extent to which these specifications are 
used and it desires to receive any other 


information regarding the extent to 
which the specifications meet the needs 


of the industry 


Modernizes Foundries 


The International Harvester Co., Chi 
cago, is reported to be giving un- 
usual attention to the foundry depart 
ments in its many plants throughou’ 


the 


modernized 


country, each of which is to be 


trom every angle of efh- 


ciency. The foundry of the Milwaukee 
Works, Milwaukee, is being brought 
into condition for the production of 
a new tractor and a large investment 
but recently has been expended for 
new mechanical molding devices, con 
veyors and accessories. The malleable 
foundry department of the McCor 
mick works, Chicago, has been re- 


arranged and 


largely 


re-equipped 
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Passing of the Old Guard 


RADUALLY, under the press of changing 

conditions and in line with what is regarded 

as modern efficiency, many of the habits and 

customs, traditions and shop practices of the 
foundry are passing away. Whether this change really 
represents progress. in the proper sense of the term 
or simply is an indication of man’s natural craving for 
variety, in some respects, is open to question. To a 
considerable extent the personal factor has been re- 
moved and the employes more and more are coming 
to be regarded as so many pieces of animated machin- 
ery. The craftsman who served a long apprenticeship 
under an exacting master and as a result was equipped 
with a well trained mind, a pair of hands, expert in 
wielding the tools of his chosen calling, with eyes ac- 
customed to symmetry and proportion and with a phy- 
sique capable of withstanding the somewhat severe 
exercise incident to foundry practice, was a man of the 
kind well capable of through a day’s work 
with a minimum of supervision. 


or or 
going 


He laid his pattern down on the board in the morning, 
or in many instances dug a pit in the foundry floor, 
mixed his own facing sand, instructed the carpenter 
how to fix his cope and if it was not ready in time, 
felt no reluctance in taking a hatchet and saw and do- 
ing his share in fitting the bars. He ordered his own 
chaplets from the blacksmith shop and cut them off 
with a hammer and chisel to suit requirements. He 
decided on his own initiative where to set his gates 
and risers and also whether he should roll his cope ove 


or finish it overhead. If the mold was to be skin 
dried or dried in the oven, he knew how to mix his 
blacking and also how to apply it without knocking 
down every projecting point on the mold surface 
(Occasionally he used a little arithmetic in deciding the 
amount of weight required to hold down a cope, but 
more frequently he depended on intuition, instinct or, 
as he was more apt to term it, judgment. Even with- 


out any particularly concious effort on his part he had 
absorbed knowledge of that character, and he depended 


on the same source of information when calculating 
the amount of iron required to pour a casting. By 
a peculiar mental transition he could compare the 
volume of iron in the ladle with the volume of the 
pattern even if he didn’t know the actual weight in 
pounds avoirdupois. He handled his own ladle and 


saw that his mold was poured fast or slow or a com 
bination of both depending on its general character. 
The wind was not put on until after every mold 
the shop was ready for the iron even though in some 
cases it was apparent that several hours must elapse 


before the last mold possibly could be poured, The 
introduction of methods whereby the distribution and 
pouring of the jron were taken altogether out of th 


regarded as the first step toward 
inaugurating present day conditions. In some instances 
practice has been carried to a logical conclusio: 
the result that the foundry approximates closel; 
the intensive manufacturing methods existing in any 
other line of industry. It is quite true that in many 
of the smaller shops particularly jobbing shops, the old 
order still obtains and the mechanics employed thereit 
can turn their hand to any phase of foundry practice, 
but in general with all other types of all around me 
the all around molder is passing. 


molder’s hands may be 


this 
with 


chanics, 












USINESS is improving steadily 
manufacturing lines. Practically every con- 
tributing factor is favorable for a continu- 
ation of the present foundry activity through 
the fall and well into the winter season. At present 
transportation and labor supply problems are much 
more perplexing to the foundryman than is the ques- 
tion of obtaining orders through the months to come. 
Shipments of iron, particularly from the southern 
furnaces, though improved during the past week, are 
occasioning concern, while in the larger centers, 
foundry labor is at a premium and wages are being 


in castings 


Trade Outlook in the Foundry Industry 





mand, while the problem of obtaining a constant sup- 
ply of coke has deterred some furnaces which have 
been down from blowing in. A shortage of high sil- 
icon iron has resulted from the latter condition, and 
prices are advancing steadily, some sales being re- 
ported as high as $45.50. Coke shipments to found- 
ries have been interrupted but little, and the steady 
increase in the production of both coal and coke is 
expected to remove all apprehension on _ the 
of fuel supplies. Shipments of sand are growing as 
the winter season approaches. 


score 














advanced. After a short period of — in- 
The advancing season has not yet ’ activity, railroads are again  buy- 
shown a marked influence on the de- Railroads ing both cars and locomotives. 
Auto Demand mand for automotive castings. Pro- Buy Again [he total number of freight cars 
. ~~? : . . ns ordered during the week which 
Continues duction figures of the ; department ed Se = weal ¢ 
of commerce show that in August a ended Sept. <5 is reported to 
total of 246,941 passenger automo- have been over 4500, while repair contracts are grow- 
biles and 24,064 trucks were manufactured. This ing steadily. This is reflected strongly in the railway 
shows an advance over the July count which recorded specialty foundries, where operations again approach 
224,057 passen- capacity. Chis 
ger cars and 21,- factor coupled 
357 trucks, and Prices of Raw Material for Foundry Use with the demand 
places August CORRECTED TO SEPT. 28 for automotive 
second only to Iron : goed castings Is par- 
: +‘, No. 2 Foundry, Valley $32.09 Heavy melting steel, Valley. .$22.00 to 22.50 esellin ad “eae 
June in this phe- No 2 S sth. Birmingham 28.00 to 30.00 Heavy melting steel, Pitts 21 50 to 22.00 tic ularly notice- 
nomenal vear. No. 2 Foundry, Chicago 32.0 Heavy melting steel, Chicago 18 50 to 19 00 able in the mal- 
re a No. 2 Foundry, Philadelphia. 32.63 to 34.1 3 Stove plate, Chicago 19.75 to 20.25 | - | ] - . 
[he total num- No. 2 Foundry, Buffalo..... 32.00 to 34.0 No, 1 machy. cast, Chicago.. 24.00 to 24,50 cable castings 
aap c F ; Basic. Valley Bea). ; 34.00 Nx 1 cast, Philadelphia 22.00 to 23.00 field “ re > 
ber ol automo Basic Buffalo = ; 32.00 to 33.00 No. 1 cast, Birmingham 20.00 to 23.00 4 he ee the 
biles manu tac- Malleable, Chicago 32.00 No. 1 cast, Buffalo 20.00 \ugust rate of 
. . lleabl lo 32.00 34.00 Car I Is, ym, Pittsburgl 23.00 to 23.50 ners - 
tured in the first Malleable, Buffal aloes Car yt eg ee oe ttn 24.50 to 25.00 operation 1s said 
eight months of Coke .ailroad malleable, Chicago.: 24.50 to 25.00 to have been 
hi a ant Connellsville foundry, coke. .$12.00 to 13.00 Agricultural mal., Chicago 24.50 to 25.00 a | . 
this yeal 1S prac . Wise county foundry, coke 13.00 to 13.50 Kailroad malleable, Buffalo 19.00 to 19.50 about 64 per 
tically equal to cent of normal. 
the entire num- September prob- 
ber produced in 1921. This importance of this in- ably will show a slight loss, but still will maintain a 


dustry as a casting consumer is evident at this time 
when the shortage of foundry labor is most strongly 
evident in the automobile manufacturing districts. 
September sales of passenger cars are 
keeping pace with the previous month, reports for 
the first week of month showing a production 25 to 
30 per cent. greater than the same period last year. 
Rural districts in particular are reported to be buy- 
ing strongly. Di‘hculties in securing iron, particularly 
high silicon grades, have threatened operations: of 
some automotive castings plants, but this situation is 
slowly adjusting itself under the more lenient restric 
tions upon the railway freight car supply. 


reported as 


Although the latter part of the 

month has seen a slight easing off 

Car Shortage in transportation difhculties which 
Impends threatened the shipment of foundry 
materials, particularly pig iron, the 

increasing demand for cars is_ the 

object of some concern. Southern furnaces have been 
able to secure box cars in many cases where open 
stock was not available. Except where 


top rolling 
the customers employ yard cranes to unload their ma- 


terials, this method of shipping is proving  satisfac- 
tory. However, the surplus freight car totals have 
been steadily falling off, and the shortage reported 
is growing from week to week. Blast furnaces, 


particularly in the north, in some instances have been 
which 


forced to pile iron for there is an active de- 


SO9 


high mark. Building construction continues to sup- 
ply a steady demand for castings. August contracts 
awarded showed a gain of 69 per cent over July, ac- 
cording to statistics from more than 150 cities, and 


the increase over August, 1921, is given as 38.2 per 
cent. The sales of bath tubs during the past month 
totaled 98,765 as compared to orders for 111,455 for 


July, according to statistics compiled by the depart- 
ment of commerce. Other sanitary ware also showed 
a slight decrease in the demand, but still maintained 
a high for the closing season. C iron 
pipe sales are usually good for the time of 
karm implement demand is increasing, while 
are said to have moved their surplus stocks 
Nonferrous foundries 
in 


average ast 

year, 
dealers 
are sharing 
advance 


; the general Plumbing 
BrassCastings goods are in demand, one firm which 
Active recently has completeda new addition, 


doubling its capacity, reports that it is 
sold up to the first of next year for its 
entire output. Brass and aluminum castings also are being 
contracted well into the winter by builders. 
’rices on nonferrous metals based on New York quo 
tations in the Daily Metal Trade for Sept. 28 follow: 
Casting copper, 13.40c 13.50c; electrolytic 
13.87'4c; Straits tin, lead, 6.62Yc ; 


automobilk 


copper, 
antimony, 


32.50c : 


6.75c to 7.00c; aluminum, No. 12 alloy, producers’ 
price, 19.00c to 19.20c, and open market, 17.00c¢ to 
18.00c. Zine is 6.87Yoc, E. St. Louis, II. 
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Personal 








John McCrane has accepted a posi- 
tion as foreman of the Empire Foundry 


Co.. Port Chester, N. Y 


John P. Bachman has accepted a po 
sition as foreman with the Lodge Mfg. 


Co., South Pittsburgh, Tenn. 


Clinton Somers, Battle Creek, Mich., 
has accepted a position as foreman with 
the South Foundry & Machine 
Co., South Haven, Mich 

William H. Woodin, president of the 
American Car & Foundry Co., has been 
New 


Haven 


appointed fuel administrator of 
York state 

Frank B. Worrilow, for the past five 
years superintendent of the Millbury 
Steel Foundry Co., Millbury, Mass., 
has resigned to become assistant super 
intendent of a foundry in Pittsburgh. 

J. R. King, for a number of 
superintendent of the Brillion 
Works, Brillion, Wis., has accepted a 
like position with the Production Found 


years 
Iron 


ries, Ann Arbor, Mich. 
David J. Martin, formerly associated 
with the Tabor Mfg. Co., Chicago, as 


salesman, is now foundry superintend 


ent for Vulcan Foundry Co., Ambler, 
Pa 

William E. Matthews, Cleveland, has 
been elected president of the Carroll 


Foundry & Machine Co., Bucyrus, O. 
W. D. O., is the 


vice president, and F. B. Squires, Cleve- 


Jones, Galion, new 
land, secretary and treasurer 

G. Harold 
treasurer of 
Machine Co., 


renominated by 


Gilpatric, and 
the 


Putnam, Conn., has been 


secretary 
Putnam Foundry & 
acclamation for state 


treasurer of Connecticut by the Repub- 


lican state convention 
A. D. Neal, recently connected with 
the roll department of the Duquesne 


Steel Foundry Co., Pittsburgh, and for 


merly identified with the sales depart 


ment of the Carnegie Steel Co., Home 


} 


stead, Pa., has been added to the sales 
force of the Pittsburgh Rolls Corp., 
Pittsburgh 

H. T. Burrows, Appleton, Wis., has 


accepted the position of secretary of the 


Malleable Iron Range Co., Beaver Dam, 


Wis. Mr. Burrows is a tax expert, hav 
ing for several years been connected 
with both the state and federal income 
tax bureaus, later joining the executive 
staff of the Fox River Valley Paper 
Co., Appleton 

E. D. Betts, formerly with Michigan 


Malleable Iron Co., and later’ with 


Stroh Castings Co., both of Detroit, 
Mich., and who was one of the original 
organizers of the Production Foundries 
Co., Ann Arbor, Mich., occupying the 
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position of superintendent, has disposed 
of his interests in that company and is 
himself as a 
Mr. 


residence 


establishing consulting 


foundry engineer. Potts will retain 


his Ann Arbor 


Study Safety Problems 


At the first meeting of the Pitts- 
burgh Foundrymen’s association fol 
lowing the summer vacation period, 


held Sept. 18 at the General Forbes 
hotel, Pittsburgh, John A. Oartel, 
chief of the safety bureau of ithe Car- 
negie Steel Co., delivered an address 
on “One Hundred Per Cent Safety 
in the Foundry.” He asserted that 
approximately 90 per cent of the many 
thousands injured each year in indus- 
trial accidents are able to trace their 


indifference, 
safety. He 


safety 


condition to carelessness, 
or lack of 
stated 


appliances 


instruction in 
instances 


the 


that in many 


provided by manage- 


ment do no good because they are 
not used, due to lack of instruction. 
This gathering witnessed the in 


elected last 
Samuel B 
Steel Co., 


stallation of the officers 


spring, namely: President, 
Cuthbert of the Carnegie 
Braddock, Pa.; vice 
W. Guay of 


Co., Pittsburgh; and 


president, John 
nion Steel 
William J. 


treasurer. 


the U Casting 


Brant, 
and 


re-elected secretary 


It was announced at this gathering 
that in the period between January 
and April, 1923, a series of lectures 
will be presented to the members of 
the Pittsburgh Foundrymen’s associa- 
tion under the auspices of the Nation- 


al Safety council 


Acquires New Foundry 

The Detroit, 
which cylinder 
blocks, 


ises adjoining it, 


Detroit 
specialize in 
the 


Foundry Co., 
motor 
secured foundry 


has prem- 


formerly occupied by 
Co., 
its foundry operations to Cincinnati, O 
Che 


an addition to the 


the American Blower which moved 


new acquisition will be utilized as 


company’s present 


65-ton capacity, enabling over 100-ton 


per day output 


Report Test on Chilled 
Iron Car Wheels 


Thermal stresses in chilled iron cat 
wheels were determined at the United 
States bureau of standards. The 
wheels were heated by passing an 
electric current through a band of 
iron encircling the wheel, and the re 
sulting stresses were calculated from 
strain-gage measurements after cor 
recting for thermal expansion The 
maximum _ stresses developed were 
close to the tensile strength of the 
cast iron. The method used for test 
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secured are re- 
Paper No. 


commerce by 


results 
Technological 


ing and the 
ported § in 


209 of the department of 


G. K. Burgess and R. W. Woodard. 
The following summary and _ conclu- 
sions are given. 

A method has been described for 
electrically heating car wheels in the 


laboratory which produce effects sim- 
ilar to that encountered through long 


application of the brakes on heavy 
grades. Observations have been made 
of the strains resulting from such 


heating on wheels of various design 


and weight from three different manu- 


facturers. The rate of heating was 
severe enough to crack many of the 
wheels, and the internal stresses in 


ultimate 
test 


the 
shown by 


all cases approximated 


tensile strength as 


specimens. The _ total number of 
wheels tested is too small to draw 
any definite conclusions, but the re- 
sults seem to point to the following 
generalities, which should be con 
firmed by a greater number of tests: 
The method used was such that the 
heat input to the wheel was much 


greater than that which would enter a 
wheel doing its proportionate part in 


taking any car down any grade found 


on trunk-line railroads at a _ reason 
able speed. 

The rate of heating in the special 
thermal test as conducted by the bu 
reau were more severe than actual 
service conditions, so that wheels 
which stand up under the foregoing 
tests will not fail under the extreme 
conditions of a long and heavy ap- 


plication of the brakes 
thermal 


These special 
however, 


tests, are not as 


severe as the thermal test required by 
the M. C. B. 


specifications, in which 


for rejection a wheel must. crack 
through the rim in two minutes In 
the tests here reported no wheels 
cracked through the rims, although a 
large number developed cracks in the 
plates 

The maximum stresses developed 


are very close to the tensile strength 


ot the cast and 


iron are some function 
of the strength of the iron 
Preliminary tests (not recorded 
herein) show that the stress in a 
tangential direction on the outer face 
and also the stress in both the radial 
ind tangential direction on the bracket 
side of the wheel are relatively small 
when compared to those in a radial 
direction on the outer face of the 
ieel 
The maximum tensile stresses oc 
cur in ae radial direction near the 
junction of the double plates in the 
M. C. B. or Washburn type of wheel 
In the arch-plate type the maximum 
stress is somewhat nearer the hub 
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This 


manufacture. 
By 
the 





seems a desirable condition in 


metal in 
type wheel there 
be a possibility of 
more 


proper distribution of 


single-plate of 


would appear to 


wheel capable of 
service requirements. 

identical of heat input 
ls withstand 
heating with 
wheels. It 
that a 


increased 


securing a 
meeting | 

With 
the 
the 


rates 
heavier-weight whee 
effect of 


than 


tread less 
the 


. -eiuah!l] 
conceivabie, 


strain lighter 


seems however, 


wheel may be made where 


not aid the wheel to with- 


stand brake application. 


weight will 


Such weight, 
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Pig iron on hand 

Be, DB wcvasesy 12,493.21 70.8, 
Scrap on hand 

BOG 8 ccwecnces 3,702 21.0 

The 59 foundries which sent in 
returns have a normal melt of 17,677 


tons and actually melted 12,723.2 tons, 


the percentage being 72.2. Pig iron re- 
ceived during the month was 6428795 
tons of which 1338.2 tons was pur- 
chased in the spot market and 5090.75 
tons was bought on contract. Scrap 
iron received totaled 2764.75 tons of 
which 1337.75 tons was No. 1 machin- 
ery, 397 tons No. 1 railroad and 1030 
tons miscellaneous. Pig iron on hand 


on Sept. 1 was 12,493.21 tons and rep- 











however, is beyond the weights in 3 
- today resented 70.8 per cent of the normal 
sc Ode , " ‘. 
melt. Scrap on hand Sept. 1 was 3702 
‘ak tons and was 21 per cent of the normal 
Show August Gain melt 
Reports from 59 out of about 300 . . . 
foundries which are included in the Rapid Electric Sifter 
Ohio State Foundrymen’s associa- Equaling the work of a dozen men 
tion showed a normal melt in Au- sifting by hand, is the claim set up 
gust of approximately 72.2 as com- for the electrically operatéd riddle made 
pared with 58 per cent for July. Dur- by J. D. Wallace & Co., Chicago, and 
ing July reports were received from shown in the accompanying illustration. 
68 foundries. Operations have shown On actual test it is stated the machine 
a continuous trend upward since Jan can handle a ton of moist molding sand 
uary, 1922, when the actual melt was in four minutes through a No. 2 screen 
only 22 per cent of normal. The raw On account of its light weight it may 
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CHART SHOWING TREND OF MELT IN OHIO FOUNDRIES 


material question was troublesome 
during August. Stocks on hand 
declined to a lower level than in July. 
The trade report for August may 
be summarized as follows: 
Per cent 
of normal 
Tons melt 
Normal melt ” 17,677 100.0 
Bees GEE .csctse sskalee 12,723.2 72.2 
Pig iron received... ....-. 6,428.95 36.4 
UGE vecccocebas 1,338.2 
Contract . +s 5,090.75 : ae 
Scrap iron received .... 2,764.75 15.7 
No 1 machinery. 1,337.75 
No. 1 railroad .. 397 
Miscellaneous 1,030 


be suspended from any convenient sup- 
port at any desired height and readily 
may be shifted by the molder either 
over his sand pile or over his flask 
or corebox. The device is equipped 
with a vertical motor in which the 
armature and shaft remain stationary 
and the field and housing revolve at 
high speed. The housing is weighted 


On one side and imparts an extremely 
rapid and regular vibratory motion sim- 
ilar that eccentric 
connection of motor 


to of 


Direct 


an 


flywheel 
to riddle 
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insures a Minimum power consumption 
No 


friction 


caused transmission 
the 


designed 


loss is by or 


motor is equipped 


ball 
The 


and 
with 
the 


specially bearings 


self-oiling 


Q 
¢ 


of type motor is 

















MOTOR IS ENCLOSED IN A DUST PROOF 


CASE UNDER THE RIDDLE 
enclosed in a dust-prooi casing where 
cooling air is circulated Che air is 
drawn in at the top of one arm of the 
supporting frame tubing and after ci 


culating around the expelled 
the arm. A valve 


trap at the air intake prevents the en- 


motor 1s 


at of a second 


top 


trance of dust. The machine, as it is 
provided 18-inch 


screen 


shipped, is 
riddle 


with an 
No. 2 
This equipment readily may be changed 
to any other size by loosening the riddle 


frame carrying a 


clamps. 


Suggest Preheating in 


Welding Cast Iron 


To compensate for the lower melting 
point of cast iron as compared with 
steel, the Metal & Thermit Corp., New 
York, recommends that in preheating 
cast iron sections preparatory to ther- 
mit welding them, these sections _ be 
heated only a little more than necessary 
to show color, such as a dull red 
heat. If this advice is followed, it is 
claimed a more quiet pour will be ob- 
tained and the fusion will be just as 
perfect. This practice has now been 
tried successfully in numerous cases, 
the most important case being a_ther- 
mit weld on a large cast iron press 
head which required 1100 pounds of 
thermit. The weld was perfect with 
good fusion to the extreme of the edge 
of the collar, although the cast iron 
section was heated only to a full red 
heat. 

It is believed that this point is im- 
portant and that operators will find it 





\ 
, 


; 


will overcome possible difficulties which 
they may be experiencing m-cast 1ron 
welding. It may be supposed that as the 
cast iron of the parts being welded is 
not quite so fully expanded at this 
lower temperature there might be a 
slightly greater tendency for hair line 
cracks to appear in the -thermit. steel 


collar perpendicular to the line of break 
However, in actual practice, this has 
not been found to be the case, probably 
hecause the expansion curve is much 
greater up to a red heat than it 1s 
rom the red heat to the white heat 
and that the sections practi illy are 
expanded at this dull red heat It is 
also true that the thermit steel at first 
hea and expands the — sections 
vhich it comes in contact and, thus 


ht difference in preheating 


Electric Furnace Shows 
Novel Features 


Characterist« of the Hawley Electric 
oscillating brass melting furnace, handled 
by I H. Niles & Co., Inc W oolworth 
building, New York inchide means oft 
generating heat by electric are pass 
ing between two hort il elect I 1 
specially designed shell that permits pour 
ine either into ladles or directly into the 
molds; the shape of the melting cham- 
ber permits the use of interlocking linings 
that hold tight to the shell: a mechanism 
arranged properly to oscillate the furnace 
during melting and als to tp it complete 
with either automatic or hand control: 
a large door through which large pieces 
may be charged, and through which the 


] ft 


/ 


| 
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NEW OSCILLATING ELECTRIC FURNACE FOR MELTING BRASS 


furnace ! 


may be 
the 


size, 1200 pounds capac- 


The 


is 


readily slagged. 


furnace shown in illustration 


built in only one 


ity Two other sizes are being designed 
and will be placed on the market in a 
short time, one of 6J0 pounds and _ the 
other of 2500 pounds capacity. All the 
necessary operating equipment 15 shipped 
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transformer 1s 


the 


The 


furnish 


the furnace. 
sufficient 


to 


with 
to current 


the 


of size 

Oo! 
The 
lining consists of three courses of special 


effect 


required melt entire charge 


metal in approximately one hour. 


refractories designed to high in- 


sulation as well as to prevent erosion and 
disintegration of the inner lining. Suit- 
able electrodes and electrode cooling de- 
vices are incorporated in the _ furnace 
design together with means for adjusting 
the electrodes and thus regulating the 
current consumption. 


Combination Clutch and 
Brake on Mill 


A combination clutch and brake 
mechanism for tumbling mills to in- 
crease the safety of operation has been 
designed and patented by the Whiting 
Corp., Harvey, II This simple de- 
vice, as shown by the accompanying 
illustration, is controlled by a _ hand 
lever Shifting this lever towards the 
mills engages the clutch and starts the 
mil! To stop the mill, the lever is 
moved in reverse direction, passing 
through neutral to the braking posi- 
tion In this manner a loaded mill 
can be brought to rest at the desired 
point for unloading and without loss 
of time. The combination clutch and 
brake makes it impossible for the bar 
rel to turn after the brake is set even 
though the barrel is unequally loaded. 














COMBINATION CLUTCH AND 


BRAKE 


MAKES OPERATION SAFE 
























Inquiry for Equipment Grows 


Increasing Demand for Foundry Machinery and Supplies Is Evident Through 


Increase in Interest During the Closing Weeks of September 


NCREASES 
foundry equipment indicate that the soft spot 
in the market encountered during the early 


in the volume of inquiry for 


part of September has been passed. With 
continued activity in foundry operations and the growth 
im demand for replacements and small sundries, manu- 
facturers confidently expect a steady improvement. 
The Barberton Machine & Foundry Co., recently in- 
corporated, expects shortly to construct a foundry. 
James Singer is the engineer in charge. The Cru- 
cible Steel Castings Co., Cleveland, recently has con- 
tracted for annealing furnaces, core and mold ovens, 
and air and oil circulating systems with F. J. Ryan & 
Co., Philadelphia. Peck, Stow & Wilcox Co., Cleve- 
land, Sill Stove Works, Rochester, and the H. B. 
Smith Co., Westfield, Mass., recently have purchased 
sand-blast equipment from the Pangborn Corp., Hagers- 
town, Md. The United States Cast Iron Pipe & Found- 
ry Co., recently ordered a Newton type cupola from 
the Northern Engineering Works, Detroit. Other 
sales of the same firm include a 10-ton crane for the 
Center Foundry Co., Wheeling, W. Va. The Madison 
Foundry Co., Cleveland, has contracted for oven 
heating equipment to be added to existing core ovens 
by the Mayor Fuel Saving Furnace Co., Cleveland. 


Small Purchases Predominate in Pittsburgh 
NFILLED orders on the books of foundry equipment 
sellers in the Pittsburgh district are fairly large, 

particularly for miscellaneous lots of the smaller items 
such as electric sand sifters, vibrators, ladles and ladle 
driers, flasks, riddles, etc. The Keystone Bronze Co. and 
the United States Sanitary Mig. Co. were recent pur- 
chasers of flasks and the Westinghouse Airbrake Co., 
Wilmerding, Pa., also ordered several. Perhaps the larg 
est item before the trade is a complete foundry installation 
for a steel foundry in Alabama which involves 20 or more 
large and small molding machines as well as considerable 


While the 
a sales standpoint among molding machine 


other equipment major portion of September 


was quiet from 


manufacturers, inquiries were heavy, particularly during 


the third week. Sales of pleasing proportions are about to 
ve consummated. Recent buyers of rollover molding ma- 
hines from the Herman Pneumatic Machine Co. for mak- 


ng car wheels, include the Brown Car Wheel Co., Buffalo, 


ind the National Car Wheel Co., Rochester, N. Y. The 
Herman company has completed shipment of the machines 
vuurchased some time ago by the Keystone Driller Co., 
Beaver Falls, Pa. A foundry located in the South Side, 
Pittsburgh, has just closed on a 5-ton cupola, and one or 
two other cupola inquiries from users in that territory 
still are pending. One seller disposed of a used Osborn 
olt molding machine and is working on an inquiry for 


inquiries for 
the latest 
Pittsburgh 


1 sand cutter and a punch press. Frequent 


machines for foundries 


for 


grinding are received, 


me being a portable grinder by a user. 
In addition to a 10-ton 
45-foot 6%-inch purchased from the 
Engineering Works, Detroit, the Centre Foundry & 
Machine Co., Warwood, W. Va., closed on one each 66 and 


The 


3-motor electric traveling crane 


with span Northern 


84-inch cupolas with the same manufacturer. Centre 


Sales Reported Active in Small Sundries 
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company likewise bought a Greene blower and is under- 


stood to be planning early expenditures for core ovens, 


etc. The Babcock & Wilcox Co., Barberton, O., through 
the Pittsburgh office of Manning, Maxwell & Moore, Inc., 
closed on a 50-ton electric crane. Several hoist sales to 


nearby foundries likewise are noted by the Shepard Elec 


tric Crane & Hoist Co., Montour Falls, N. ¥ 
Chicago District Demand Grows 
VERY indication in the foundry equipment market is 


that 
One indi- 


that foundries becoming more active and 


good business may be expected through the fall. 


demand 


are 


from hand 


the 


cation along this line is the change in 


power cranes to electric cranes, and also in steady 


ladles 
during the past 


and increased demand for Coreroom equipment is 


being sold more readily 30 days than for 


a long time previously. In molding machines, most business 


is for single machines of various types and no selling of 
large lots has been done recently. The Pullman Co. has 
been buying equipment for its car wheel foundry at Pull 
man, Ill., having placed a 120-inch cupola with the Whit- 
ing Corp., Harvey, Ill. and two sand mixers with the 
National Engineering Co., Chicago. One of these is 
equipped with a loading device Dodge Bros., Detroit, 


have bought two 90-inch cupolas from the Whiting Corp. 


This interest has sold two 30 x 48-inch tumbling barrels 
to A.gA. Wickland & Co., engineers, Chicago, a 5-ton 
electric crane to the Abrasive Co. of Canada, Hamilton, 
Ont., a 10-ton hand-power crane to the Missouri, Kansas 
& Texas railroad, a 15-ton hand-power crane to the Ses- 
sions Engineering Co., Chicago, and a 3-cubic-yard bucket 
crane to the Lehigh Portland Cement Co., Allentown, 
Pa. The National Engineering Co. in addition to the two 
Pullman mixers, has recently shipped one mixer with 
loading device to Cleveland, one to Ludington, Mich., and 
several to various users in the east 
Interest Lags in the East 

BRvetNEss in foundry equipment in the New York 

district is of a spotty character. Around the middle 
of September fair buying was done, but since then the 
volume has been smaller. A feature of the period is the 


considerable amount of business involved in the rebuilding 


of molding machines. The American Foundry Equipment 
Co. reports having received orders for rebuilding machines 
for the Nute, McGee & Cleary Co., Chambersburg, Pa., 
the Reading Foundry Supply Co., Reading, Pa., the Burn- 
side Steel Co., Chicago, and the Toledo Steel Castings 
Co., Toledo. This company also reports having booked 
orders for sand cutting machines from the Packard Motor 
Car Co., Detroit, the Pullman Co., Chicago, and for two 
particularly heavy units from the Erie Malleable Iron 
Co., Erie. Flask makers report a heavy demand for 
aluminum snap flasks in the eastern territory. Electric 
furnace manufacturers do not report any outstanding busi- 
ness in that territory, but say a good many prospects 
appear to be reaching the closing stage. The report that 
the Farrel Foundry & Machine Co., Ansonia, Conn., 
had closed on steel for the construction of a foundry is in 
error. This company has contracted only for structural 


material for a crane runway. 

















What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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United Brass Mfg Co 3844 Hamiltor iver 
Cleveland has been followed by Mr Kleir 
continuation of the company for the manufactur 
~ plumbing and water works brass goods 
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| New Trade Publicaitons| 





CRANES 


cluding jit 


Various types of light cranes in 
» cranes, underbraced jib cranes, pillar 
jib truck 


described in 


and stacking 
524, pul 


Engineering 


and 
No 
Northern 


= » 
pilla cranes, and 


cranes are bulletin 
lished 


Ww orks, 


recently by the 


Detroit. Each particular type is showr 


in illustration. In all some 19 types are’ repr: 
sented 
MORTISER—A power feed vertical hollow 


chisel mortiser is described and illustrated ir 
4 page llustrated bulletin being circulated 
the Oliver Machinery Co., Grand Rapids, Mi 
rhis mortiser will handle chisels from %-it 
te ;-inch square Stroke is adjustable fr 

nches to 4 inches long Stock 6 in 
wide can be centered beneath the chisel. H 
low isels with 4-inch blades will mor 
in 12-inch high material; chisels with 2% 


blades are commonly used in %-inch and 


inch sizes The column is a_ rigid, he 


box type, having a 


floor 


one piece casting 


flanged support It encloses the {| 


feed mechanism with the exception of the 
pulley The ways for the chisel carriage 
for the table are planed at one setting t 
sure accurate alignment 





